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Title: The relationship between Personal Lubricants (Lube) and self-reported sexual health 
outcomes in NSW: a cross-sectional study. 
 
Background: Personal lubricant (Lube) is widely used to increase the effectiveness of 
condoms and reduce discomfort associated with sexual activity. While it is thought that 
friction reduction from Lube outweighs any potential negative effects, there is limited 
evidence for this besides isolated in-vitro studies. There are limited studies examining the 
effect of Lube on sexual health across a population. 
 
This project was designed to assess the Lube usage habits of people in NSW by distributing a 
cross-sectional survey to determine if there was an association between participants’ Lube 
use and self-reported sexual health outcomes. This study also provides an overview of the 
physical and chemical aspects of Lube that may affect sexual health outcomes in a cross-
sectional population in NSW. Lube is an intervention that requires more formal 
understanding. By reviewing relevant elements of Lube’s effects and determining if widely 
used Lube is associated with sexual health, this project provides a grounding for future 
research. 
 
Aim: To establish if the use of Lube has any association with the sexual health of a population 
(in NSW). 
 
Methods: A quantitative approach was used for this research by developing and distributing 
a valid and reliable internet based cross-sectional survey to assess usage and importance of 
Lube during sexual activities. A total of 308 participant responses provided descriptive data 
on the target population and were evaluated for associations or relationships between the 
use of Lube and the perception of physical discomfort, reduction of pain and sexual 




Results: Individuals that used Lube identified it as an important part of their sexual health. 
Significant positive correlations were identified between the use of Lube and physical aspects 
of sexual health. A wide range of Lube is used in NSW with over 30 different kinds identified.  
 
Conclusion: The use of Lube is common in NSW and many individuals that use it consider it 
an important component in their physical and sexual health with or without a condom. The 
use of Lube in this study has provided some preliminary evidence about the physical and 
chemical aspects of sexual health in a NSW population sample. This cross-sectional study 
demonstrates that for a proportion of the population of NSW, Lube is fundamental in enabling 






Chapter 1: Introduction 
 
Introduction 
The focus of this study is to provide an overview of Personal Lubricant (Lube) use in a cross-
sectional population in New South Wales (NSW) and determine the physical and chemical 
aspects of Lube that may affect sexual health outcomes. The physical aspects will address the 
timing and number of applications of Lube during sexual activity, symptom prevalence and 
the perceived importance of Lube. The chemical aspects of Lube will address symptom 
prevalence for each type of Lube used. This research provides some preliminary data on why 
people use Lube and the nature of their sexual activities in relation to using Lube. 
 
Purpose of this study 
The aim of this study was to formally establish if widespread use of Lube has an association 
with the sexual health of a population (in NSW). This research developed a reliable survey 
that was distributed to a small sample population in NSW. This research demonstrates that 
individuals that use Lube consider it an important component to their sexual health. 
 
Significance  
Lube is widely used to increase the effectiveness of condoms and reduce discomfort 
associated with sexual activity. There is limited evidence that shows that friction reduction 
from Lube outweighs any potential negative effects, but this theory is supported by isolated 
in-vitro studies (Dezzutti et al., 2012; Viswanathan et al., 2015). There are limited studies 
examining the effect of Lube on sexual health across a population, hence the importance of 
this study.  
 
The World Health Organisation Department of Reproductive Health and Research, (2012) 
recommends the use of Lube to reduce condom breakage. These recommendations are 
supported by Adriaens and Remon (2008), who tested Lube on slugs and Begay et al. (2011) 
conducted a small, all male in-vitro study. Lube impacts on vaginal flora changes, such as 
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observed by Dezzutti et al. (2012). Similarly, osmolality effects of Lube as observed by 
Viswanathan et al. (2015) have little human context.  The term “Lube” has been adopted in 
this work as an umbrella term to include all “Personal Lubricant”, “Medical Lubricant” and 
“cosmetic” products used by the public to reduce friction associated with sexual activity. The 
formal term “Personal Lubricant” had been considered for use in this work, however this is a 
legal regulatory term more appropriate for use when the product is a medical device 
registered with the Australian Therapeutic Goods Administration (TGA). While valuable, these 
contributions show limited evidence about the effects of Lube in humans. 
 
Overview of thesis 
This thesis provides preliminary evidence that explores the use of Lube in a small population 
in NSW. The internet based survey collected data from over 300 NSW residents in two key 
areas of focus: physical and chemical effects of Lube on the individual. Chapter two provides 
a background for the definition and regulation of Lube in NSW and a review of the literature 
surrounding the physical and chemical aspects of Lube and Lube and the vaginal biome. 
Chapter three describes the methodology used for the data collection and analysis. Chapter 
four provides results of the survey. Chapter five discusses the results in the context of the 
existing literature. Chapter six and concludes and outlines implications and suggests direction 






Chapter 2: Review of the Literature 
 
Introduction 
This chapter will provide a definition of Lube in the first instance and a brief history for context 
and background. The major themes emerging from the literature include three areas for the 
use of Lube: 1) physical aspects of Lube, 2) chemical aspects of Lube and 3) Lube and the 
vaginal biome. Currently, the body of literature does not comprehensively assess these 
interrelated issues collectively, and minimal research directly investigates the potential health 
impacts of Lube outside the laboratory. If investigated, these characteristics of Lube have 
been independently examined, usually in isolation and rarely in-vivo. The databases that were 
used included Scopus, Google Scholar, Cinahl, Medline and all relevant journals available 
through the Western Sydney University Library service. A review of the literature for this 
study used key search terms including personal lubricant, lube, sexual health outcomes, 
vagina, osmolality, sex, sexual health, penis, wear, biome, bacteria, biology, osmolality, 
lubrication, pH, condom, silicone, water, wet, cytotoxic, epithelium, physical and chemical. A 
wide timeframe, 1990 - 2019 was used in order to include relevant research published during 
and immediately following the Australian HIV/AIDS ‘crisis’, seminal research articles published 
before 1990 were also included where relevant. 
 
Definition of “Lube” 
Products have been developed with similar roles such as vaginal moisturisers and medical 
lubricants which can overlap with sexual lubricants in their intended purposes (both officially 
and as “off label” uses). A product may not be legally sold as a “Personal Lubricant” due to 
certain ingredients, manufacturing processes or lack of safety evidence excluding it from the 
legal definition of a “Personal” or “Medical” lubricant (Therapeutic Goods Administration 
(TGA) 2018d). The same product could potentially be sold as a “cosmetic” and not be subject 
to the same regulations. For this reason, the term “Lube” will be used in this work to refer to 
all of the above product types when used by the public or individual as a lubricant on the 




Current Regulation in Australia  
In Australia the regulation of medical devices, including “Personal Lubricant” is the sole 
responsibility of the TGA, as per the Therapeutic Goods Act 1989 (Cth) s. 9a; “The Therapeutic Goods 
Act, Regulations and Orders set out the requirements for inclusion of therapeutic goods in the 
Australian Register of Therapeutic Goods, including advertising, labelling, product appearance and 
appeal guidelines” (Therapeutic Goods Administration 2018a, 2018e). Substances advertised and 
intended by the manufacturer to be used during sexual activity on associated areas (genitals 
- internal and external) to improve or alter sensation, condom effectiveness or reduce wear 
constitute “Medical Devices”, and are generally given the name “Personal Lubricants” 
(Therapeutic Goods Administration, 2018d). They must be registered on the ARTG to address 
risk versus benefits of such products (Therapeutic Goods Administration, 2018c). Despite 
identical usage patterns, many Lubes abrogate the Australian Medical Device classifications 
and are labelled as “intimate cream”, “intimate play gel”, “sensual cream” ‘’massage oil/gel’’, 
‘’intimate play gel’’, ‘’lubricant’’ etc. and thereby being deemed as “cosmetic products”. 
 
The maintenance of ARTG registration requires ongoing monitoring of performance in terms 
of health and safety - including long term safety to ensure benefit outweighs risk (Therapeutic 
Goods Administration, 2018a). Cosmetic products are not subject to an equivalent level of 
scrutiny (National Industrial Chemical Notification and Assessment Scheme, (NICNAS),  2019). 
If not registered with the TGA, a cosmetic Lube may be registered with the NICNAS, depending 
on the methods and chemical processes involved in production of the Lube (NICNAS, 2019). 
NICNAS does not monitor products in the same way or to the same extent as the TGA. The 
NICNAS is not regulated to monitor sexual health related products as this is the role of the 
TGA (Therapeutic Goods Administration, 2018a; NICNAS, 2019). The regulatory system 
currently in place for medical devices appears to be robust and reliable for supporting 
consumer/patient safety, however all TGA requirements are avoided if the manufacturer 
does not formally acknowledge the intention of a product to be used internally or during 
sexual activity. Claims about a certain product are key factors in determining whether a 





A significant proportion of all Lube on the market has no openly acknowledged association 
with sex or sexual health and makes no therapeutic claims, despite suggestive marketing 
strategies (See figure 1). As such, it is therefore not classified as a “Personal Lubricant” and 
has limited requirements for oversight or research to demonstrate safety (TGA, 2018a; TGA, 
2018b; TGA, 2018c; TGA, 2018d). Therefore, it completely bypasses all TGA safety regulations, 
standards and associated costs (TGA, 2018a; TGA, 2018b; TGA, 2018c; TGA, 2018d). If a 
product fails for some reason to meet TGA requirements, it could be potentially sold as a 
cosmetic, provided the right marketing strategy is employed (TGA, 2018a; TGA, 2018b; TGA, 
2018c; TGA, 2018d). This effectively opt-in system of classification based on claims of 
therapeutic benefit (TGA, 2018a; TGA, 2018b; TGA, 2018c; TGA, 2018d) may cause confusion 
as to what is a true “Personal Lubricant”. This is highly problematic as the risk posed by a 
product is not directly related to advertising or labelling strategy. The regulation of 
Lube/Personal Lubricant as it currently stands in Australia is limited. 
Figure 1. Assorted Lubes 
 
Wicked Aqua*, Honey Birdette Red Velvet*, Wet stuff Naturally**, Johnson & Johnson K-




**ARTG registered Personal Lubricants 
***ARTG registered Medical Lubricant 
 
A brief history 
The aim of this section is to provide a general outline of the history of Lube. This section will 
provide a lead up to the use of Lube in its current context and showcase the origins of Lube 
understanding. Both formal and informal histories of Lube provide a unique context which 
underpins our current understanding of its role in sexual activity. Although limited literature 
exists to provide a comprehensive formal understanding of Lube’s historical role, there is an 
abundance of informal, mostly online sources such as Condom depot (2018), Garret (2019), 
Weiss (2019) and Wong Shing (2019)  which generally concur as to the historical form and 
function of Lube. Historically, Lube has been used to enhance the sexual experience through 
the reduction of friction, or otherwise to minimize discomfort (Barnes, 2016; Brickell, 2019; 
Hsieh, Smothers, & Drucker, 2019). The complexity and sophistication of Lube formulations 
has increased with the development of new technologies and the discovery of different bodily 
functions (Barnes, 2016; Brickell, 2019; Hsieh, Smothers, & Drucker, 2019).  
 
Primary sources such as Aristotle’s History of Animals [ca. 350BC], and, Satyricon by Gaius 
Petronius [ca. 50] indicate substances such as olive oil and mixtures of other oils, herbs and 
spices that have been used since ancient times as Lube. Aristotle’s History of Animals [ca. 
350BC] indicates that these substances were likely not used for the sole purpose of 
lubrication, as they were believed to have additional functions including medicinal and 
contraceptive properties. Satyricon by Gaius Petronius [ca. 50] clearly describes the use of oil 
as a sexual lubricant and part of a treatment for low libido. Although this ancient literature is 
a work of fiction and does not provide indisputable evidence that olive oil was used as a Lube, 
it appears to be sufficient proof for most – especially as olive oil is occasionally recommended 
by websites and blogs to be used as Lube today (Condom depot, 2018; Garret, 2019; Weiss, 
2019; Wong Shing, 2019). These websites describe other ancient sources of information such 
as pottery decorations as evidence for the ancient use of other natural plant material such as 
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aloe vera and foods such as “tororo-jiru” (japanese mashed yams) as Lube. Although no 
academic references for this have been found in the course of this research, food products 
are utilised as Lube, such as cooking oil, egg white, margarine and yoghurt that have been 
observed to be used occasionally in some parts of Africa (Geibel, 2013; Rebe, De Swardt, 
Berman, Struthers & Mcintyre, 2014). 
 
A by-product of the oil industry - Petroleum Jelly (Vaseline) - was invented and began 
commercial production in the 1870s as a medical skin care product (Unilever, 2019). Vaseline 
was likely among the first synthetic products (if not the first) to be widely used as Lube and 
Vaseline is still used by some individuals as a sex Lube (Healthline, 2019; Medical news today, 
2019). Vaseline has been advertised with medical associations and as being safe for use on 
sensitive skin (see Figure 2). 





In 1904 K-Y Jelly emerged as another medical product with lubricating properties. It was 
advertised as an “antiseptic non-fatty and soluble lubricating jelly” (United States Patent and 
Trademark Office, 2019) and intended as a surgical lubricant (Our Story: K-Y Brand Lubricant, 
2019; Gurowitz, 2010). KY Jelly is another well recognised example of an early synthetic water 
based Lube and still enjoys a unique level of confidence as a Lube today, possibly due to its 
close association with the medical industry (Our Story: K-Y Brand Lubricant, 2019). During the 
1900s Vaseline and K-Y Jelly appear to dominate the commercial Lube market. Definitive 
evidence of competing Lubes have been unable to be identified, however it is possible that 
competitors existed. There is a lack of contemporary evidence that Vaseline and K-Y Jelly were 
ever openly acknowledged as sex Lube in the 19th and 20th centuries and this may have been 
due to contemporary societal attitudes toward sex. Available evidence as outlined above 
suggests that there were three types of Lube available during this time; foods (aloe vera, 
mashed yams, yoghurt, olive oil, etc.) man made water based Lube (K-Y Jelly), and man made 
mineral oil based Lube (Vaseline).  
 
The next significant point in the development of Lube occurred in 1987, when an Australian 
chemist Paul Whyte developed a new type of water based Lube and unlike other products 
these new formulations were designed and produced specifically for sexual activity. The new 
Australian formulations “Wet Stuff” released in 1987 represented the first synthetic/man 
made Lube specifically designed for sexual activity and the sex industry, as opposed to its 
original purpose as a medical Lube (Diamond & Whyte, 2019). This point was demonstrated 
in the design and choice of ingredients used. Two key points of difference were considerations 
for osmolality and chlorhexidine; osmolality as it affects the time of effective lubrication and 
secondly, chlorhexidine - an antibacterial agent and a known irritant - was not included in 
Whytes’ formulations (P. Whyte. personal communication, January 15, 2019). This is in 
contrast to K-Y Jelly, which had been designated as a sterile non-specific medical lubricant, 
(Summary for ARTG Entry: 125935 Johnson & Johnson Medical Pty Ltd - General-body orifice 
lubricant, sterile, 2019), in which context the inclusion of chlorhexidine had clearer value as a 
sterile medical Lube where antibacterial properties were required. K-Y Jelly anecdotally has 
been used privately for years as a Lube (and this is supported by claims made on the official 
K-Y Jelly website (Our Story: K-Y Brand Lubricant, 2019), however an extensive search of the 
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United States Patent and Trademark Office database revealed no specific mention of K-Y Jelly 
being intended for the purpose of sexual enhancement until 1994. Moreover, the earliest 
available record of K-Y Jelly in the Australian Therapeutic Goods Administration as a “Personal 
Lubricant” is not until 6/10/2010, whereas previously it had been registered by Johnson & 
Johnson as an entirely different class of sterile medical product (Summary for ARTG Entry: 
125935 Johnson & Johnson Medical Pty Ltd - General-body orifice lubricant, sterile, 2019).  
 
In 1995 – almost 100 years after silicone molecules were first created in 1899 by Frederic 
Kipping (Tremblay, 2012), silicone based Lube was introduced to the market for the first time 
by Eros (Pjur Eros Bodyglide Personal Lubricant, 2019). Silicone based Lube formulations at 
this time had no registration with the TGA; they were cosmetic products. This pattern 
continues to be repeated currently, some formulations are sold as “personal lubricant”, and 
others continue to be sold as cosmetics with no TGA oversight. The invention of silicone Lube 
represents the last major change to the Lube industry (P. Whyte. personal communication, 
January 15, 2019).  
 
Water based, oil based, silicone based and foods represent the four distinct categories of 
modern Lube and collectively contribute to the osmolality of the Lube.  As an openly 
advertised modern sex product Lube must now appeal to the consumer on many levels, and 
in recent years there have been new Lubes developed within and across these main 
categories to service niche markets (e.g. silicone/water hybrids). Certain varieties of Lube also 
contribute to the enhancement of the sexual experience through the inclusion of specific 
ingredients to alter sensation (e.g. warming, tingling, cooling) (Barnes, 2016; Brickell, 2019; 
Condom depot, 2018; Garret, 2019; Hsieh, Smothers, & Drucker, 2019, Weiss, 2019; Wong 
Shing, 2019). 
 
Physical aspects of Lube  
This section will focus chiefly on the physical effects of Lube on the vagina and its internal 
surfaces. Most literature identified in the course of this research regarding the physical effects 
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of Lube on friction and wear focuses on the vagina. No literature was found examining the 
effect of Lube on the penis.  
 
Lube is used with the intention to reduce the chance of physical trauma by reducing friction 
that is associated with sexual activity (Sutton, Boyer, Goldfinger, Ezer & Pukall, 2012; Cooper 
et al., 2018). Lube may enable more pleasurable sexual experiences and sexual activity and 
prevent pain or discomfort (Sutton, et al., 2012). Available literature suggests that Lube may 
have a role in sexual health, although there is limited quantitative evidence to demonstrate 
that Lube may reduce trauma for an individual. McBride & Fortenberry (2010) observed that 
no studies had attempted to quantifiably demonstrate a reduction in local trauma associated 
with the use of Lube, and no such studies have been identified in the course of this literature 
review.  
  
Anatomical aspects – effects on vagina 
The mucosa, muscularis and adventitia are the three layers that constitute vaginal tissue 
(Slomianka, 2009). Mucosa (the surface layer) consists of stratified squamous epithelium 
including superficial layers of flat eosinophilic cells which do not normally form a true horny 
layer but do contain keratin (Slomianka, 2009). Anderson, Marathe and Pudney (2014) 
identify that the stratified corneum is 28 layers thick in the vagina. 
 
Patton et al. (2001) monitored the number of epithelial cells in the vaginal wall in a group of 
(74) women at three stages of the menstrual cycle and observed a small reduction in the 
number of vaginal epithelial cells across the cycle but noted this may not be clinically 
significant. Anderson et al. (2014) provided evidence that that one cell layer is lost from the 
vaginal epithelium approximately every four hours and suggest that the vagina actively deters 
invasive pathogens and exfoliation of such cells. Anderson et al. (2014) further identified that 
this exfoliation is effective at eliminating pathogens that have attached to these cells. 
Moreover, as exfoliated cells disintegrate, they provide food for resident lactobacilli, which 
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serve to lower vaginal pH (Anderson et al., 2014). Patton et al., (2001) also noted that immune 
cell populations remain stable throughout the menstrual cycle.  
 
Changes in appearance of vaginal epithelium such as petechiae and erythema have been 
observed in a much larger study conducted by Fraser et al. (1999) on 107 women (18 to 35 
years of age) recruited through Family Planning Clinics across four countries. Each participant 
underwent two or three vaginal inspections with great care taken by physicians to maintain 
consistency of technique. This longitudinal study investigated the vaginal and cervical 
appearance that might be related to sexual intercourse. While changes were observed most 
were judged to be of minor or negligible clinical importance. Fifty-six ‘changes’ were noted 
from 314 inspections, most commonly being petechiae (53.6%). Other more significant 
conditions included micro ulcerations, ecchymoses, abrasions and one muscular tear, 
although these made up only 3.5% of changes, and usually healed spontaneously. Changes 
appeared most frequently when the participant reported sexual intercourse within the last 
24hrs. Fraser et al. (1999) conclude that these occurrences may be regarded as a reflection of 
regular minor trauma to the vaginal epithelium. 
 
Sexual activity 
In a study examining the effects of (single episode) intercourse on vaginal epithelium, 
Eschenbach et al. (2001) recruited 42 female participants aged 18 to 40 from the University 
of Washington student and staff population and effectively randomised into two groups - no 
condom (n - 22) or lubricated non spermicidal condom (n - 20). Subjects were examined at 
regular intervals, and biopsies of the upper one-third of the vagina were examined for 
epithelial thickness. The mean number of epithelial cell layers were similar pre and post 
intercourse and this did not change between groups. The presence of plasma cells and 
lymphocytes also remained unchanged. There was a statistically significant increase in vulvar 
erythema in the condom group at visit three that decreased by visit four, otherwise the 
appearance of the subjects’ vaginas and mean vaginal pH in both groups did not change across 
either group. Eschenbach et al. (2001) conclude that the average number of epithelial cell 
layers were not altered by sexual activity with or without a condom, indicating that sexual 
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intercourse produced no observed effect on the thickness of the vaginal epithelium. Although 
this study lacks any clarification about what type of Lube may have been involved, it does 
serve to demonstrate that vaginal tissue thickness may not be overly affected by sexual 
intercourse. Eschenbach et al. (2001) acknowledge that assessment by more sensitive 
methods is required and it is unclear as to the nature of the sensitive methods used in Frazer 
et al.’s (1999) study. 
 
More severe sex related injuries have been observed in patients presenting to emergency 
wards by Hertweck and Miller (1998), Savaş et al., (2012) and Sloin, Karimian and Ilbeigi (2006) 
from a variety of sexual circumstances including consensual, solo and non-consensual 
activities. These injuries involve abnormally high stress and levels of wear on the genitals, 
leading to large tears, contusions and other trauma. Although not common, this type of injury 
is well documented and its aetiology is understood to be related to excessive friction, overly 
forceful thrusting and positioning (Fallat, Weaver, Hertweck & Miller, 1998; Savaş et al., 2012;  
Sloin, Karimian & Ilbeigi, 2006). It is reasonable to conclude that smaller tears and the 
reported soreness / pain is likely directly related to the physical action involved in sexual 
activity. These studies do not provide a ‘baseline’ for injury related to sexual intercourse.  
 
Another two studies measured differences in vaginal epithelial thickness and trauma to 
vaginal epithelial tissue (Eschenbach et al., 2001; Fraser et al., 1999). Eschenbach et al. (2001) 
measured vaginal epithelial thickness and Fraser et al. (1999) measured trauma to epithelial 
tissue and provided no insight into epithelial tissue thickness. Some changes observed by 
Fraser et al. (1999) may have been in the stages of healing. Fraser et al. (1999) identified that 
vaginal tissue heals rapidly. Eschenbach et al. (2001) examined tissue some time following 
sexual intercourse and it is plausible that any trauma or changes were not observed as they 
had already healed. Although the use of Lube is not considered in either study, when 
considered collectively, these studies provide indications as to the speed at which vaginal 
tissue recovers from sexual activity as well as what kind of wear / injury is likely to occur. 
These results may be due to minor localised trauma rather than universal epithelial thinning 




In contrast to the sexual activity likely prevalent in Fraser et al.’s (1999) and Eschenbach et 
al.’s (2001) studies,  the practice of ‘dry sex’ as described by Brown, Ayowa and Brown, (1993) 
refers to when women attempt to remove all moisture from the vagina before intercourse. 
Such dryness may lead to an increase in abrasive friction related trauma and without 
adequate lubrication both the vagina and penis can develop lesions that serve as a passage 
for microorganisms including HIV (Brown, Ayowa & Brown, 1993). Several studies in Africa, 
where ‘dry sex’ is popular, suggest that dryness increases risk of STI transmission and is linked 
to poorer sexual health outcomes (Brown, Ayowa & Brown, 1993; Brown, Brown & Ayowa, 
1993; Hira et al., 1990a; Hira et al., 1990b). 
 
In a mixed methods study Brown, Ayowa and Brown (1993) explored the practice of ‘dry sex’ 
which is popular in Zaire (now the Democratic Republic of the Congo). They undertook 
interviews and focus groups with 85 male and female participants and clinical observations 
with 99 female participants. Although the sample group composed predominantly of the Bena 
Lulua ethnic group, they reported that the practice of ‘dry sex’ is common throughout central 
Africa. Both men and women clearly expressed the preference for dryness and tightness of 
the vagina during sexual intercourse, as a method of increasing pleasure and satisfaction 
(Brown, Ayowa & Brown, 1993).  
 
Brown, Ayowa and Brown (1993) observed ten sex workers in a clinic as they used drying 
substances. All were observed by a physician to have normal vaginas, without lesions or 
inflammation prior to the application of several different leaves, powders and techniques to 
dry and tighten the vagina. The physician then re-examined the participants after application 
of drying techniques, at a time interval representative of when they would be engaging in 
sexual intercourse, to observe the state of the vaginal mucosa. Petechiae, streaking on the 
vaginal wall and cervix, blotchy demarcated areas, lesions, and dryness were caused by 
inserting crushed leaves and/or powders. Leaves produced visible lesions that compromised 
the integrity of the vaginal and cervical membranes, enabling a pathway for pathogens. The 
participants in this study did not engage in sexual activity during the study, and as a result 
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there is little evidence to suggest a lack of lubrication during sexual activity leads to higher 
incidences of epithelial injury, however this study does indicate that regardless of aetiology, 
the presence of epithelial damage is likely to increase STI transmission (Brown, Ayowa & 
Brown, 1993). Brown, Ayowa and Brown (1993) also observed the majority of symptoms 
disappeared after 48 hours, which further demonstrates the speed at which the vagina 
recovers.  
 
A similar study by Hira et al. (1990a) involved 1954 women in Zambia that demonstrated ‘dry 
sex’ whereby the male partner ‘mops’ the vagina dry with a cloth before or during intercourse. 
This study was associated with a high risk of HIV infections (Hira et al. 1990a). Hira et al. 
(1990a) also concluded a break in the vaginal mucosa such as an abrasion or ulcer may 
facilitate transmission of HIV and other STIs. Considered collectively, these studies indicate 
an association between vaginal dryness and poorer sexual health outcomes may exist 
independent of drying method. The effect that reduced or minimal lubrication may have on 
the physical elements of sexual health is not explicitly demonstrated in the literature and 
more clinical studies and observations are needed (Brown, Ayowa & Brown, 1993).  
 
Using Lube 
The physical implications of Lube extend beyond wear and friction. Individuals report using 
Lube for a variety of different reasons, the reduction of pain and discomfort or the 
improvement of pleasure being among the most commonly reported (Sutton et al., 2012). 
Qualitative evidence identifies that lubrication or ‘wetness’ has a role in sexual health and 
perceptions of sexual wellness (Fahs, 2017), although there is limited available clinical or 
experimental evidence to support this. In recognition of the multifaceted aspects of sexual 
health, the definition of sexual health presented by the World Health Organisation includes 




Perceived importance of Lube 
Sutton et al.’s (2012) study that examined the attitudes of women with dyspareunia, 
identified that Lube was used to reduce the risk of pain, dryness and tearing. Sutton et al. 
(2012) investigated 424 women over the course of several months, 124 of which reported 
some form of regular pain associated with sexual activity, 61 of those meeting the criteria for 
a ‘dyspareunia’ group. Participants completed the Female Sexual Function Index (FSFI), a 19 
item questionnaire assessing desire, arousal, lubrication, orgasm, sexual satisfaction and pain 
over the previous four weeks. The FSFI was adjusted (and validated) to be more suitable for 
women who were not sexually active over the preceding four weeks. 
 
Demographics and baseline historical information was collected about medical, 
gynaecological, sexual history, use of Lube and the importance of achieving natural 
lubrication during sexual activity. Women in the control group scored as higher functioning 
on the lubrication subscale of the FSFI than women with dyspareunia; who reported using 
lube more frequently over the past year. Women with dyspareunia were also more likely to 
use Lube prior to penetration. Both groups reported that the use of Lube was to enhance 
sexual experiences, although this was more common amongst the control group and was the 
most common use. Women in the dyspareunia group reported the most common use as being 
to reduce or alleviate pain. Both groups rated Lube as effective for this purpose, although it 
was reported as being less effective by the dyspareunia group (Sutton et al., 2012).  
 
Sutton et al. (2012) concluded that women with dyspareunia have more difficulty with natural 
lubrication and note that the use of Lube amongst this group being more common is not 
surprising. Sutton et al. (2012) identified that based on the evidence presented by this study 
Lube is a moderately effective strategy for improving sexual function and improving 
opportunity for sexual satisfaction and pleasure for women with dyspareunia. As a result, 
Lube is associated with more pleasurable sexual experiences for these individuals (Sutton et 
al., 2012). Although this work by Sutton et al. (2012) is limited to a specific community, it 




In a similar study funded by Pure Romance (a Lube Company), Herbenick et al. (2011) 
examined the relationship between women's use of Lube, sexual satisfaction and pleasure. 
Herbenick et al. (2011) identified that water and silicone based lubricants were associated 
with significantly higher sexual pleasure and satisfaction. Herbenick et al.’s (2011) prospective 
cohort study investigated the association between women's sexual pleasure, satisfaction and 
genital symptoms. In a five week double blind prospective cohort study including 2453 
women, Herbenick et al. (2011) set out to assess how women use Lube during partnered and 
solo activities and to assess associations between women's use of Lube and sexual 
satisfaction. Participants were assigned one of six water or silicone based lubes and 
completed an internet based daily diary, answering questions based on their experiences 
(Herbenick et al., 2011). Herbenick et al. (2011) collected baseline data including 
demographics, contraceptive use, and sexual behaviour in the preceding month to enrolment. 
After completion of a baseline questionnaire, participants were randomly assigned to one of 
six Lube products, four of which were water based Lubes, and two were silicone based lubes. 
Randomisation and blinding procedures were comprehensive, although silicone based Lube 
is immediately distinguishable from water based Lube. Reported data included information 
on vaginal, anal, solo sex, Lube use and ratings of sexual satisfaction, pleasure and genital 
symptoms such as itching, tearing, burning and pain (Herbenick et al., 2011).  
 
Herbenick et al. (2011) report that both types of Lube (silicone and water based) were 
associated with significant improvement in sexual satisfaction and increased pleasure for solo 
and partnered sex, although water based lube was associated with fewer symptoms than 
silicone based Lube and Lube was rarely associated with symptoms at all. Herbenick et al.’s 
(2011) results were positive, and no increase in negative genital symptoms was observed. 
Herbenick et al. (2011) were limited by a lack of placebo or control group, exclusion of a male 
group, and selection bias. Participants were recruited from colleagues in the fields of sexual 
health, medicine and women's health, almost four out of five participants having attended 
college for at least two years (77.8%) causing limited transferability of results (Herbenick et 




In a later work, Herbenick et al. (2013) also identified that outside experimentally 
manipulated conditions (such as Herbenick et al.’s (2011) study), little is known about the 
context of sexual events that involve the use of Lube. Notwithstanding these issues, 
Herbenick et al.’s (2011) study is a highly significant work and supports Sutton et al.’s (2012) 
study in demonstrating that trends seen in the dyspareunia group may extend to other 
populations. Moreover, Herbenick et al., (2011) makes the most significant contribution of all 
the available literature toward establishing an association between the sexual health of a 
broader population and Lube. Herbenick et al. (2011) and Sutton et al. (2012) demonstrated 
the complex relationship between physical sensation, pleasurability and perceived 
effectiveness of Lube. 
 
In a qualitative study examining women’s attributed meanings and subjective feelings about 
their own vaginal lubrication, Fahs (2017) analysed semi structured interviews with 20 
American women and found four themes in how women described vaginal lubrication:  
(1) wetness as pleasure, joy, and connection;  
(2) wetness as physical and biological phenomenon;  
(3) anxiety about insufficient wetness; and  
(4) having excessive or “too much” wetness.  
(Fahs, 2017). 
 
This demonstrates lubrication and ‘wetness’ is a much more complex and significant topic 
than is usually presented - which is normally as a biological or normative behavioural 
‘function’ (Fahs, 2017). Furthermore, Fahs (2017) identified that an individual's feelings about 
sexual normality and sexual health may or may not overlap with pleasure and arousal. This 
important study exploring vaginal lubrication had not been previously investigated (Fahs, 
2017). 
 
Lube may also be positively associated with pleasurability of sex using a condom. Condoms 
are commonly used to protect from STI’s and unwanted pregnancy (Jennings & Bachmann, 
2005). The use of Lube has been consistently shown to reduce condom failure (Gabbay & 
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Gibbs, 1996; WHO, 2012). Since 2005, it has been recommended that clinicians advise and 
educate patients about the use of condoms during sexual intercourse, as it is the most 
effective method of preventing STI’s. It has been recommended that Lube be used in 
conjunction with a male latex condom to reduce friction (Jennings & Bachmann, 2005).  
 
Higgins and Wang (2015) set out to examine young peoples’ attitudes about whether 
condoms reduce pleasure and how these attitudes might shape condom practices. The survey 
of a nationally representative sample of 2328 heterosexually active 15 to 24-year-old 
Americans revealed that for both genders, pleasure related attitudes were the strongest 
related factor associated with lack of condom use (Higgins & Wang, 2015). Several methods 
have been recommended to improve pleasurability associated with condoms including 
‘loading’ with either silicon or water based Lube which involves placing a small amount of 
Lube inside the (male) condom before application to improve sensation (Flannigan & Niesner, 
2007).  
 
Reece et al. (2012) distributed an internet based prospective daily diary study of condom use 
and sexual behaviour to 1874 (mostly Caucasian) men. Reece et al. (2012) asked questions 
related to sexual intercourse intensity, duration, condom application method, partner 
contraceptive method, relationship characteristics and intoxication level. All were self-
assessed and this is noted as a potential limitation (Reece et al., 2012). Reece et al., (2012) 
observed that men sometimes note decreased pleasure and sensation when condoms were 
used and found an association between using Lube and increased length of time for 
intercourse. Reece et al. (2012) concluded that more education should be provided regarding 
Lube’s use and its potential to increase pleasure and that Lube may have an important role in 
encouraging condom use. Sexual health campaigns of ‘use condoms (and lube)’ may be 





The Chemical aspects of Lube 
In 2012, WHO released an advisory note that the most important factors about using Lube 
with male and female condoms included: osmolality, pH and the type of chemical base 
substance (water, silicone or oil). A general consensus appears to exist among lab-based 
research regarding the effects of certain types of Lube on human tissue, however there is 
little research on live human populations outside the lab. There is a dearth of in-vivo evidence 
relating to chemical and toxicological effects of Lube, however a plethora of in-vitro evidence. 
Individual constituents of Lube have been demonstrated to be safe for humans at exposure 
levels well in excess of that which manufacturers reasonably expect would be achieved from 
normal use. Some Safety Data Sheets (SDS’s) for common Lube ingredients are attached as 
appendices (A to M). However, there is increasing uncertainty that every combination, ratio, 
mixture or formulation enjoys the same level of safety (Rebe et al., 2014).  
 
Osmolality 
Research examining the effects of hyperosmolar substances on the epithelium in the anal and 
vaginal areas since 2007 have been consistent in demonstrating that hyperosmolar gels 
(Lubes) induce epithelial denudation or sloughing at a greater rate than iso-osmolar gels 
(Fuchs et al., 2007). Fuchs et al. (2007) examined the effects of hyperosmolar gels on rectal 
mucosa and two commercially available Lubes were selected and compounded into hyper-
osmolar (3429 mOsm/kg) (high osmolality) and iso-osmolar (283 mOsm/kg) (reduced 
osmolality) mixtures. Ten male human participants were prepared (fasting and tap water 
douches) and placed in a supine position. The compounded Lube was then injected using an 
applicator and subjects remained in a supine position throughout the experiment and no 
sexual activity occurred. An hour and a half later samples were collected from a distance of 
10 cm beyond the anal verge and analysed for the concentration of epithelial cells. Epithelial 
denudation was greater when a hyperosmolar gel was used and hyperosmolar gels were also 
demonstrated to induce more luminal secretion. The use of comprehensive blinding and 
precise testing techniques are a strength of this study and a more comprehensive method of 
testing the effects of hyperosmolar gels on rectal epithelium is difficult to imagine (Fuchs et 
al. 2007). Based on this evidence Fuchs et al. (2007) concluded that; “Because denudation 
plausibly increases the risk of HIV transmission, hyperosmolar gels make poor rectal 
29 
 
microbicide formulations, and hyperosmolar sexual lubricants may increase susceptibility to 
HIV infection.” Fuchs et al.’s (2007) research was influential in the WHO (2012) 
recommendations and is regularly cited in Lube literature. Considering the application of this 
study and its influence in the field this study has two key weaknesses, 1) a small sample size 
(ten) and 2) no sexual element.  
 
Dezzutti et al. (2012) attempted to address the gap left by Fuchs et al. (2007), identifying that 
because Lube may decrease trauma, Lubes may aid in the prevention of HIV transmission. 
Dezzutti et al. (2012) tested the safety and anti HIV-1 activity of several hyper-osmolar, iso-
osmolar and hypo-osmolar Lubes. Dezzutti et al. (2012) demonstrates again that hyper-
osmolar Lube causes epithelial fracture and sloughing while the iso-osmolar Lube leads to no 
significant changes in tissue health.  Dezzutti et al. (2012) also found that silicone based Lubes 
were non toxic toward epithelial cells or ectocervical / colorectal explant tissue. However, K-
Y Jelly, Replens and products which contained nonoxynol-9 were toxic to lactobacillus (a 
beneficial native bacteria) (Anderson et al., 2014). Ectocervical tissue was exposed to selected 
Lubes and then challenged with HIV-1 to determine if the net effect would be protection from 
HIV-1 due to the Lube’s anti HIV-1 activity or increased net risk due to tissue damage. None 
of the Lubes tested protected the tissue from HIV (Dezzutti et al., 2012). Dezzutti et al. (2012) 
concluded that hyper-osmolar Lube is associated with cellular toxicity and tissue damage, 
however did not demonstrate any antiviral effects. This study was also well constructed and 
makes a significant contribution to our understanding of Lube in vitro, however, similar to 
Fuchs et al.’s (2007) study, was well designed and executed but lacked a strong connection to 
the context in which it was applied. 
 
More recent studies follow a similar methodology and literature is consistent in its 
conclusions to show that epithelial denudation / sloughing or ‘injury’ is related to the 
osmolality of the lubricant product (Rebe, De Swardt, Berman, Struthers, & Mcintyre, 2014). 
The term ‘injury’ as used here may be inappropriate for reasons described in the earlier 
section on physical wear. Available data emphasizes the importance of more rigorous safety 
testing on these products (Begay et al., 2011), and certain tests (using mice) have been 
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developed to assess the degree of sloughing of epithelium in an attempt to predict the safety 
of Lube (Sudol & Phillips, 2004). However, no standardised testing has been implemented as 
yet for osmolality effects of Lube (P. Whyte personal communication 2019). 
 
Rebe et al. (2014) assessed the top selling eight commercially available water based Lubes in 
South Africa, owing to continuing concern about Lube and its role in potential HIV 
transmission. Some of the common Lube substitutes (egg white and plain yoghurt) were 
tested for osmolality and glycerol concentration. Rebe et al. (2014) determined that many of 
the available Lubes were hyperosmolar. Rebe et al. (2014) state that because hyperosmolar 
products are demonstrated to cause epithelial ‘injury’ and thereby possibly increase HIV 
transmission, the use of high osmolality Lube may be especially dangerous when used in 
unprotected anal intercourse. The aim of Rebe et al.’s (2014) study was “to analyse 
commercially available water-based sexual lubricant products to ascertain their osmolality 
and potential to cause rectal epithelial damage”. It is unclear as to whether these Lubes were 
specifically designed for anal intercourse, and despite being conducted in an area with high 
HIV prevalence, no association or correlations can be drawn from this research (Rebe et al., 
2014). Rebe et al. (2014) concluded by stating “Awareness needs to be raised about the 
mucosal safety of lubricants designed for use during anal sex” but offer unclear advice as to 
what type may be safer. Rebe et al. (2014) recommended that men who engaged in sexual 
intercourse with other men who used Lube without condoms, should use a lower osmolality 
Lube. However, Rebe et al. (2014) also stated that lower osmolality Lubes could be more 
damaging to anal mucosa than suggested by osmolality alone, due to potential toxic additives 
or ingredients, which were not assessed in their study.  
 
Toxicity 
Research conducted by Cunha et al. (2014) is consistent with Rebe et al.’s (2014) study in 
suggesting that the Individual toxicity of specific formulation components may play a more 
important role in the outcome of a particular product than osmolality alone. Cunha et al. 
(2014) tested 12 commercially available Lubes for pH value, buffering capacity, osmolality and 
cytotoxicity relevant to vaginal application. Cunha et al. (2014) conducted in-vitro testing 
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involving dilution of multiple Lubes up to 1:100 and identified substantial cytotoxicity was still 
present compared to no significant effect of universal placebo gel at 1:5 dilution. Cunha et al. 
(2014) discovered that not only do most products not comply with the WHO (2012) 
recommendations for Lube but some products had values of osmolality three times higher 
than the recommendation (1200 mOsm/kg). Cunha et al.’s (2014) study suggested there were 
no direct correlations between cytotoxicity and pH or osmolality of Lube and they found that 
the individual ingredients such as preservatives and thickeners are suspected of having a 
greater impact on specific formulation toxicity than pH or osmolality. This is highly significant 
as it implies a gap in understanding and highlights potential safety issues may exist with some 
ingredients (Cunha et al., 2014). 
 
Complicating this is the nature of the tissue constituting the vagina and anus / rectum, which 
use osmotic gradients for the absorption and secretion of fluids (Ensign, Hoen, Maisel, Cone, 
& Hanes, 2013). Mucous membranes and some parts of the vulva are capable of absorbing 
and secreting fluids much faster than regular skin. Mucous membranes in the vagina / vulva 
rapidly absorb chemicals and, unlike the oral route no metabolization occurs via this 
mechanism. In some cases, blood serum levels of topically applied drugs can be ten times 
higher compared to oral dosage. This may lead to higher exposure to chemicals from Lube 
and other feminine hygiene products than manufacturers intended (Nicole, 2014). 
Additionally, standard SDS testing does not include vaginal or anal application (see 
appendices A to M). 
 
Although more research both in and out of the lab is required to achieve a clearer 
understanding of the effects of Lube on individual health, caution should be taken when 
assessing the potential implications of in-vitro research. In-vitro bioassays studies constituting 
Lube, lack integration of toxicokinetic and detoxification mechanisms and can therefore 
overestimate toxicity. Organisms have defence and detoxification mechanisms to mitigate 
primary toxicity of a substance and only after such defence mechanisms are overwhelmed 





For many years Lubes have demonstrated to adversely affect sperm motility in-vitro at 
different concentrations (Goldenberg & White, 1975; Anderson, Lewis & McClure, 1998; 
Frishman, Luciano, & Maier, 1992). Steiner, Long, Tanner and Herring (2012) intended to 
estimate the actual in-vivo effect of Lube during procreative intercourse. A baseline survey 
about Lube use was distributed to 296 women between 30 and 44 years old who had been 
trying to conceive for less than three months (with no history of infertility). Participants kept 
a diary about Lube use, menstruation and intercourse to determine a fertile window. After 
adjusting for age, partner race and sexual intercourse, 25% of women who used Lube had 
similar chances of falling pregnant as those who did not (fertility ratio 1.05, 95% CI 0.59–1.85). 
A follow up review of literature on the topic was conducted by Mesen and Steiner (2014) and 
the impact of Lube on fertility was considered unclear. Mesen and Steiner (2014) suggested 
that Lube should lower fertility and this was not reflected in clinical data. Mesen and Steiner 
(2014) called for a randomised control trial to be conducted to properly determine the effects 
of Lube on fertility.  
 
Mesen and Steiner (2014) suggested several possible reasons for the differences between 
data sets. Lube is only concentrated in the lower portion of the vagina, even though sperm is 
deposited into the top and lower portions of the vagina. The use of lubricants may promote 
more frequent sexual activity (Mesen & Steiner, 2014). This sets a significant precedent in the 
study of Lube as it indicates that lab based studies are unreliable as to the overall 
effectiveness or safety of a Lube product. 
 
Sarkar Das, Coburn, Tack, Schwerin & Richardson (2014) offer some insight into the chemical 
effects of Lube on condoms through an in-vitro investigation. The latex in the condom 
undergoes stress relaxation (≥12 %) and significant swelling (≥6 %) as a result of silicone-based 
Lube which may be problematic for STI transmission as it constitutes partial failure of the 
condom. Although these changes are small, they may be significant in some situations. 
However, it should be noted that almost all condoms contain some silicone Lube already 
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applied in the pack and remain effective. Water based Lubes (including those with higher 
concentrations of glycol) were not observed to have any effect (Sarkar Das et al., 2014). 
 
Water based Lubes are relatively simplistic and usually have few ingredients and this is 
evident on the ingredients list of any bottle. Ingredients usually perform one or more of the 
following roles (not all water based Lubes have a need for all of these roles): lubricator, 
thickener, humeculant, preservative, pH balancer, flavouring and sensation agent (P. Whyte, 
personal communication 2019). The SDS’s of common ingredients of water based Lube can 
be found in the appendices (A to M). Owing to the wide range of Lube available there are no 
flavouring and sensation agents universally common to all formulations, so a small selection 
has been included.  
 
While elemental silicon is one of the most common on earth, found readily in sand, rocks and 
glass, silicone (with an ‘e’) is manufactured and is an inert, completely inorganic material first 
created in 1899 by Frederic Kipping (Tremblay, 2012). Silicone does not have an osmolality 
any more than glass does. Being completely inorganic, silicone Lube does not contain any 
nutrients and cannot support life and so does not require preservatives which may impact the 
safety of water based formulations and how they interact with the vaginal biome (Fashemi, 
Delaney, Onderdonk & Fichorova, 2013). Silicone Lube only contains two or three ingredients 
which fall under one of the following silicone types; Dimethicone, Dimethiconol, or 
Cyclomethicone, excluding any flavourings or sensation agents. A combination of two or three 
of these silicone types constitutes all silicone based Lubes, as can be determined by casual 
assessment of the ingredient list. Variances between silicone Lubes therefore originate from 
two sources; the grade of silicone used, and the ratio of one ingredient to another. Some 
types of silicone are more chemically volatile than others, (meaning they evaporate into the 
air more quickly) due to different lengths of silicone molecules, and this provides different 




Lube and the vaginal biome 
The final aspect of Lube that this literature review will cover is the impact of Lube on the 
bacterial or floral biome including the vaginal biome and the precipitating effects on sexual 
health. Some Lubes may alter the vaginal immune environment (Fashemi, et al., 2013) and 
this is likely due to ingredients found in some Lubes, for example, sugar or chlorhexidine that 
have the potential to change the balance of native flora (Dezzutti et al., 2012), potentially 
leading to Bacterial Vaginosis (BV), candida albicans (thrush) or other conditions and thereby 
increasing the risk of STI transmission (Olayinka, 2014). Similarly, during labour, a disruption 
in composition of the vaginal biome is linked with several factors including the use of Lube 
(McElroy et al., 2016). Minimal warning about possible side effects on normal vaginal 
microbiota including lactobacillus crispatus are provided (Fashemi, et al., 2013). 
 
Similar to gastrointestinal and skin communities, the vaginal flora environment or ‘vaginal 
biome’ is extremely complex (Eschenbach, 2019) and the role of vaginal microbiomes in the 
prevention of disease and maintenance of health is not fully understood (Ravel et al., 2011). 
However, the importance of a healthy vaginal microbiome cannot be understated (Aslan & 
Bechelaghem, 2018). An individual with an unhealthy vaginal biome may be more likely to 
develop diseases such as pelvic inflammatory disease, bacterial vaginosis (BV) and other 
sexually transmitted diseases. A lack of beneficial bacteria may also lead to other conditions 
such as miscarriage, ectopic pregnancy and cervical cancer (Aslan & Bechelaghem, 2018).  
 
Some Lubes have demonstrated that they kill bacteria, including L. crispatus between two and 
24 hours after application (Fashemi, et al., 2013). L. crispatus, is commonly a dominant 
bacteria in the biome of healthy women however, when lactobacillus-dominant flora 
becomes destabilised it often results in states of poor health such as BV (Eschenbach, 2019). 
Lactobacillus is also essential to the preservation and function of vaginal epithelial cells 
(Fashemi, et al., 2013). Lactobacillus species produce lactic acid and hydrogen peroxide and 
are important for defence against disease and maintenance of the female genital tract 




Some individuals may be more vulnerable than others due to the differences of the disruptive 
effects of Lube on the vaginal biome. Dysbiotic vaginal biome conditions such as recurrent 
vulvovaginal candidiasis (RVVC) and BV can cause great physical discomfort and psychological 
distress (Watson & Calabretto, 2007). Moreover, Olayinka (2014) observed that conditions 
such as candida albicans and BV are strongly associated with STI’s and HIV transmission with 
77% and 68% of HIV positive women in a sample of 100 also being positive for candida 
albicans and BV respectively.  
 
Summers (2011) identified 83–84% of women will experience thrush and /or BV in their 
lifetime and a substantial percentage of these women with BV are likely to be asymptomatic 
(Klebanoff et al., 2004). There are 170 million annual cases of Trichomonas Vaginalis (a non-
viral STI) that are reported worldwide. Up to 80% of people infected, report no vaginal 
symptoms (Summers, 2011).  
 
In a study examining 144 Caucasian and dark-skinned women in North America, Zhou et al. 
(2007) used genetic sequencing of the numerically dominant microbial populations to 
investigate the differences in the species composition of vaginal bacterial communities, as 
they had not been clearly defined, nor was it known how differences may be linked to 
differences in risk of infection (Zhou et al., 2007). Zhou et al. (2007) determined that there 
were eight major kinds of vaginal communities that occurred in the general population. From 
the distribution of these groups Zhou et al. (2007), draws several conclusions. There are 
striking differences between participating racial groups, one of these being that non 
lactobacillus dominated communities occurred in 33% of dark-skinned women compared to 
7% of Caucasian women, and vaginal biomes equally dominated by more than one species of 
lactobacillus were common in Caucasian women and rare in dark-skinned women. Zhou et al. 
(2007) suggest that because of these differences not all biomes are equally resilient or 
protective, and that this may partially account for known disparities between groups in 
susceptibility to BV and STIs. However, differences in the vaginal microbiome both within and 
between women in different ethnic groups imply there is more than one variety or definition 




Ravel et al. (2011), is another early contributor to understanding the complexities of the 
vaginal biome and how different vaginal microbiomes may assist in preventing urogenital 
diseases in women. Ravel et al. (2011) conducted a cross sectional analysis of 396 North 
American women representing not two (as done by Zhou et al. (2007)), but four North 
American ethnic groups (white, dark-skinned, Hispanic and Asian) investigating the 
composition of vaginal bacteria / flora using similar genetic analysis. Vaginal communities 
were clustered into five groups rather than eight;  four were dominated by lactobacillus 
strains and a fifth had lower proportions of lactic acid producing bacteria and higher 
proportions of anaerobic organisms. This varies from Zhou et al.’s (2007) classification in that 
Ravel et al. (2011) do not use dominant combinations of the lactobacillus strains to identify 
groups. However, both identify the other lactobacillus as major group types and identify L. 
Iners as the most common group type across (combined) sample populations, not necessarily 
within each sub-group. The proportions of each bacterial community group varied between 
the four ethnic sub-groups with statistical significance (Ravel et al., 2011) (see Figure 3).  
 
Furthermore, Ravel et al. (2011) identified the vaginal pH of women in different ethnic groups 
was higher in Hispanic (pH 5.0 ± 0.59) and dark-skinned (pH 4.7 ± 1.04) women compared to 
Asian (pH 4.4 ± 0.59) and white (pH 4.2 ± 0.3) women. Bacterial families with correlated 
relative abundances were found in all communities and these patterns were associated with 
either high or low Nugent scores - which are used as a factor for the diagnosis of BV (Ravel et 
Figure 3. Racial background biome profiles 
Group I L. crispatus, Group II L. gasseri, group III L. iners, Group IV others (diverse), group V L. 




al., 2011). Ayehunie, Wang, Landry,  Bogojevic and Cone (2018) identify the osmolality of 
healthy vaginal fluid as 370 ± 40 mOsm/Kg. 
 
Fettweis et al., (2014) built on this work with another study investigating the vaginal biome 
makeup of 1268 African American women and 416 women of European ancestry. Fettweis et 
al. (2014) characterise and contrast the vaginal microbial profiles of these two groups again 
identifying similar significant differences across the population. However, Fettweis et al. 
(2014) also account for factors such as alcohol use, pregnancy, diet, body mass index, smoking 
status, number of sexual partners and household income. Fettweis et al. (2014) found that 
ethnicity, pregnancy and alcohol use correlated with the relative abundance of BV associated 
species with trends between microbiome composition and other factors not being statistically 
significant (Fettweis et al., 2014). 
 
A more recent study conducted by Beamer et al. (2017) claims that there is no significant 
difference between races / ethnic background in terms of vaginal biome. Beamer et al. (2017) 
highlight that frequently the term “healthy” is not clearly defined and often refers to women 
that are simply asymptomatic which imposes a limitation on those studies in that “healthy” 
women could be carrying an infection altering the vaginal biome. Considering there is racial 
disparity between dark-skinned and white women in terms of BV prevalence (Beamer et al., 
2017) this would potentially result in reporting that dark-skinned and white women have 
different healthy biomes. Using methods similar to previous studies, Beamer et al. (2017) 
conducted a cross sectional investigation on a much smaller group of (36 white and 25 black) 
women after excluding all genital infections. Beamer et al. (2017) did observe significant 
differences by race in terms of bacterial species, however after exclusion of 12 women with 
BV (assessed by Nugent criteria), no significant differences by race were apparent. Beamer et 
al. (2017) identified the exclusion of unhealthy and ‘rigorous’ definition of ‘healthy women’ 
as a strength of the study. However, by excluding all women with STI’s and higher Nugent 
scores, Beamer et al. (2017) may have simply excluded any variance from their study. Beamer 
et al. (2017) offer an alternate hypothesis in which disease precedes (and may cause) 
dysbiosis and suggest that dysbiosis is more prevalent amongst dark-skinned North American 
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women due to greater exposure to STI’s and less access to healthcare. However, Beamer et 
al. (2017) also suggest that a lower prevalence and density of lactobacilli and differences in 
(protective) immune system responses to lactobacilli may be responsible for higher rates of 
infection in dark-skinned women (Beamer et al., 2017).  
 
Regardless of aetiology, these studies have demonstrated that there is (in the North American 
population) a significant number of women with a suboptimal or fragile vaginal biome that is 
not dominated by the protective lactobacillus strain(s). Although many of these women may 
be asymptomatic (or not meet the diagnostic requirements for dysbiosis) this indicates that 
a significant number of women could be more susceptible to the potential negative effects of 
Lube which include a biome unbalancing effect and a resulting greater risk of STI’s. Olayinka 
(2014) claims that STIs’ are not only associated with their own morbidity, but also facilitate 
sexual transmission and infectivity of HIV. It is plausible that having a dysbiosis regardless of 
responsible pathogen, could lead to more susceptibility to STI’s as indicated by Olayinka 
(2014). Furthermore, loss of lactobacilli is correlated with an increase in susceptibility to HIV 
infection (Dezzutti et al., 2012). 
 
The complexities of the vaginal biome are not well understood and the aetiology of how 
lactobacillus dominant flora is destabilised to become BV (and other diseases) is unclear 
(Eschenbach, 2019). However, the direct introduction of bactericidal and antimicrobial agents 
to the vaginal environment may have an effect. Dezzutti et al. (2012) conducted a 
comprehensive in-vitro analysis of various types of Lube and their effects on vaginal 
epithelium and native flora. Dezzutti et al. (2012) tested three species of lactobacilli for 
viability in the presence of several different common Lube brands. Some had no effect on 
bacterial viability, some were toxic to L. jensenii but not other strains of lactobacillus and one 
(KY jelly) was highly toxic to all lactobacilli species tested. Dezzutti et al. (2012) attribute 




Dezzutti et al.’s (2012) study is well designed and executed and it provides substantial 
evidence indicating caution is needed when considering the potential bacterial effect of 
ingredients in Lube, however a weakness of this study is the nature of the study being in-vitro, 
and only tests viability of lactobacillus species and does not assess the viability of other 
(potentially pathogenic) species in the presence of Lube. Dezzutti et al. (2012) used a range 
of well-designed testing and analysis techniques and in other areas of this study results 
supported Fuchs et al.’s (2007) and Begay et al.’s (2011) findings on osmolality effects on the 
epithelium. As Lube can alter the biological (floral) environment, it is not unreasonable to 
consider that some Lube will have a negative effect, some will have no effect and some may 
even have a positive effect on sexual health.  
 
In a similarly targeted study, Fashemi et al. (2013) investigated the effects of feminine hygiene 
products on the vaginal biome in-vitro. Fashemi et al. (2013) tested the effects of a ‘feminine 
moisturizer’ (Vagisil), a Lube (Vagisil) and a douche (CareOne) on L. crispatus using nonoxynol-
9 as a control (a topical spermicide). While the douche did not have a significant effect, the 
feminine moisturiser and Lube suppressed growth of L.Crispatus at two hours of exposure 
and eradicated it after 24 hours of exposure and reasons as to why this occurred are unclear 
(Fashemi et al., 2013). These results clearly demonstrated a need for caution and further 
investigation. Fashemi et al. (2013) also investigated immune response and epithelial tissue 
viability related to these products and found that at full strength, all products suppressed 
epithelial tissue viability and the douche and moisturizer caused an increase of IL-8 in 
epithelial cells without L. crispatus present, suggesting a potential to initiate an inflammatory 
reaction, however this was countered when L. crispatus was present. Fashemi et al. (2013) 
concluded that L. crispatus is essential to the preservation of vaginal epithelial cell function in 
the presence of some vaginal products and that more research should be conducted on the 
topic. 
 
Eschenbach (2019) provides recent insight into the complexities of the vaginal biome about 
altering the vaginal mucosa during pregnancy via oral probiotics. Eschenbach (2019) states 
that “mechanisms of BV development such as the introduction of vaginal microbes that kill 
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lactobacillus and/or otherwise destabilise the environment need exploration before rational 
[disease] prevention programmes can be expected to work.” However, Eschenbach (2019) 
also predicts that probiotics (such as could be delivered by Lube) will have a positive influence 
on vaginal flora when more is understood. Currently the introduction of these agents and 
ingredients represent another element of Lube that are not properly understood and more 
research is needed. 
 
Summary  
Lube has been used during sexual activity for at least 2000 years, yet there is little evidence 
about the safety of this highly personal and sensitive topic. Moreover, there is some 
uncertainty over what should be regarded as a ‘Lube’. In this work, the umbrella term ‘Lube’ 
was chosen as it refers to any substance used on the mouth or genitals as a lubricant in 
association with sexual activity. Currently regulation systems in Australia only apply to 
“Personal Lubricant” (TGA, 2018a; TGA, 2018b; TGA, 2018c; TGA, 2018d), which could be 
considered a medicalised subtype of Lube. Lube is used for a variety of subjective reasons 
often with the aim of reducing friction and associated discomfort and injury (Cooper et al., 
2018; Fahs, 2017; Herbenick et al., 2011; Sutton, et al., 2012), although there is little or no 
formal evidence quantitatively defining the ability of Lube to physically do so (McBride & 
Fortenberry, 2010). Regardless, Lube is considered by many individuals to be an important 
element of sexual activity (Herbenick et al., 2011).  
 
Debate around the chemical safety of Lube primarily is concerned with in-vitro trials exploring 
osmolality and pH (Dezzutti et al., 2012; Fuchs et al., 2007; Begay et al., 2011; WHO, 2006) 
and there is some evidence that suggests other elements of the formulation, such as the 
individual toxicity of specific ingredients within the formulations playing a more central role 
(Rebe et al. 2014). Concerns over the effect of Lube on the native bacteria and other 
microbiota that exists within the vagina have been raised, particularly around the threat 
certain Lube ingredients may present to lactobacillus genus, a bacterium having a major role 
in vaginal health and STI prevention (Fashemi et al., 2013; Anderson et al., 2014; Aslan & 
Bechelaghem, 2018). However, there is limited evidence relating to the safety of Lube in a live 
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population. Currently the body of literature available was not found to consider the collective 
net effect of these aspects of Lube on sexual health. Furthermore, there is limited evidence 
to suggest in what circumstances (if at all) any physical risk, chemical risk or risk to the vaginal 





Chapter 3: Methodology and Research Design 
 
Introduction 
The literature review covered the brief history of Lube and identified the key aspects including 
physical and chemical aspects of Lube and the biome in relation to the current understanding 
of Lube and its effects on humans. The complexity of Lube formulations has increased with 
the development of new technologies in response to the human bodily functions. Lube has 
evolved from ancient times from the use of oil, to food substances and eventually to Vaseline 
and K-Y Jelly. Lubes have been further refined to appeal to the consumer to enhance sexual 
satisfaction and assist with lubrication using condoms. 
 
The literature indicated that Lube is used to reduce the friction and injury during sexual 
activity (Sutton et al., 2012; Cooper et al., 2018) and that vaginal epithelium is prone to trauma 
(Fraser et al., 1999). Lube is used for a variety of reasons including the reduction of discomfort, 
dryness and improvement of pleasure being the most commonly reported (Sutton et al., 
2012). The types of Lubes have an effect on these aspects and water and silicone based 
lubricants have been associated with significantly better sexual pleasure (Herbenick et al., 
2011) and may alter the vagina biome by destroying bacteria (Fashemi et al., 2013). 
 
The research process began with the development of a survey based on understanding the 
use of Lube during sexual activity and items in the survey were based on available literature. 
An online approach can be used effectively to meet the needs of the study (Couper & Miller, 
2008; Cope, 2014; Hagan 2014). The major reason why a new survey had to be designed was 
linked to the fact that there was minimal evidence about using Lube and its association with 
sexual activities affecting sexual health outcomes. 
 
Ethical considerations 
The most apparent ethical considerations involved in this survey were regarding consent and 
foreseeable discomfort as defined by the National Health and Medical Research Council 
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(2018). Ultimately, there was limited control over who responded to the survey as private 
sharing of the link was able to occur and there was no guarantee that individuals under 18 
could not contribute through dishonesty about their year of birth. The consent process was 
the same in both the pilot and main studies. Information regarding the sensitive nature of the 
survey content was provided in the participant information sheet and links to support services 
were provided at the beginning and end of the survey. Participants were able to withdraw 
consent and discontinue the survey at any time before completion. Ethics approval was 
provided by Western Sydney University Human Research Ethics committee and the associated 
approval number is H13135. 
 
The Pilot Study 
A pilot study was used to validate the survey tool prior to it being released to the general 
public. A group of respondents was drawn from industry, academia and lay people to provide 
feedback on the initial survey questions, it’s overall form, and to provide test-retest reliability 
and validity. Participants of the pilot study were identified from a group of individuals over 18, 
known to the researcher to have experience with the Lube industry, academia and / or 
internet based surveys. 
 
Emails were sent out to the pilot group with the appropriate participant information, consent 
information and instruction. Individuals were asked in the email to block the sending address 
if they did not want to participate. A total of three individuals responded both to the initial 
request and then completed the test again in approximately a month. These participants’ 
responses formed the final validation group. Face validity was established as recommended 
by Hagan (2014) via feedback from the group’s opinions. 
 
 The pilot survey was to be amended according to the feedback provided in a feedback section 
in the pilot survey, however no amendments or changes were suggested and feedback was 
positive. The pilot survey showed good test-retest reliability and this was calculated as split-
half reliability. Acceptable levels of Cronbach reliability values are 0.7 or higher (Field, 2018). 
44 
 
The overall result showed good reliability of .889 (Cronbach’s alpha) and even though if some 
questions were removed from the survey (see Table x, if any question is higher than .889) it 
would improve the reliability, it was deemed that the reliability level would not increase 
significantly. Due to the small sample size of the pilot study, it was decided not to remove any 
of the questions as reliability was assessed again for the main study survey. Descriptive 
statistics was the main component of analysis for this study. 
 
Table 1. Pilot survey reliability scores 
Question Cronbach's Alpha if Item 
Deleted 
How often do you usually have sex? 
 .872 
When you have sex, you (mostly) use your: 
 .881 
To have sex with someone's: 
 .903 
And about how long do you usually have sex for? (if 
 longer than an hour just put 60 - Minutes .897 
Do you use Lube? 
 .866 
When during sex do you apply Lube? 
 .881 
How many times during sex would you apply Lube? - 
Number of times .916 
For you overall, how important is Lube... - To enable you 
to have sex? .872 
For you overall, how important is Lube... - To help you 
have better sex? .881 
For you overall, how important is Lube... - For your  
sexual satisfaction? .866 
For you overall, how important is Lube... - For your  
partner's sexual satisfaction? .872 
For you overall, how important is Lube... - For improving 
the feeling of sex with a condom? .916 
For you overall, how important is Lube... - For reducing 
chance of injury/wear (with or without pain)? .903 
Rate the following characteristics of Lube on their 
importance to you - How few times you need to reapply it .872 
Rate the following characteristics of Lube on their 





Rate the following characteristics of Lube on  
their importance to you - Flavour/How it tastes .872 
Rate the following characteristics of Lube on  
their importance to you - Sensations (tingle, heat, cool, 
etc) 
.866 
Rate the following characteristics of Lube on 
 their importance to you - Compatible with sex toys .881 
Rate the following characteristics of Lube on 
their importance to you - Compatible with condoms .881 
Rate the following characteristics of Lube on  
their importance to you - Knowing/Feeling the Lube is  
there 
.881 
Rate the following characteristics of Lube on  
their importance to you - Texture of the Lube during sex .881 
 
Survey development 
The survey was based on a post-market analysis tool (Spiller, Whyte & Huo, 2018) used for 
regulatory health monitoring requirements of class three medical devices (including Personal 
Lubricant). The current survey was formulated to address existing gaps in the literature and 
nuanced to reflect the aim of the study. The online survey was developed on a Qualtrics survey 
platform. It was expected that this survey would not take longer than 15 minutes to complete 
to minimise partially completed surveys being submitted. 
 
The outcome(s) of interest included the following sexual health indicators that were self-
reported: 
 1) Physical aspects of Lube in relation to sexual experiences including sexual activity, the way 
they used Lube, symptom prevalence (redness, pain, soreness) and the perceived importance 
of Lube (for sexual satisfaction, enhancing lubrication and reducing chance of injury) 
2) Chemical aspects of Lube in relation to the type of Lube used in association with symptom 
prevalence and sexual activity 
(See appendix N for copy of survey tool.) These outcomes were selected as relevant 




Respondents were asked to answer questions about the events in the past month (preceding 
starting the survey) and a series of longer-term questions. Questions in the survey enquired 
about the usage patterns of Lube and the kinds of activities performed while using Lube in 
order to establish the area of effect and context of Lube use. Subjective aspects of sexual 
experiences involving Lube were included as an indicator as to the role of Lube and ‘wetness’ 
in pleasurable sexual experiences. Research conducted by Fahs (2017) indicates that ‘wetness’ 
frequently plays a central role as a subjective aspect of pleasure and joy in sexual activities. 
Anxiety about insufficient wetness has been identified by Fahs (2017) as being a potentially 
significant barrier to sexual enjoyment and satisfaction. 
 
Timing of symptoms in relation to sexual activity was included as a variable as Fashemi et al. 
(2013) identified that some Lube varieties and ingredients have a distinct effect on protective 
vaginal bacteria including lactobacillus strains within specific time frames in-vitro. Questions 
relating to symptoms of inflammation such as pain, redness, swelling, itching, burning etc. 
were included as they are associated with reduced lactobacillus and the presence of dysbiosis 
(Fashemi, et al., 2013; Fraser et al., 1999). Klebanoff  et al. (2004) and Summers (2011) also 
describe several signs and symptoms that may indicate the presence of dysbiosis and non-
viral infection, that include itchiness, odour, discharge characteristics, redness and pain.  
 
Summers (2011) also indicates that the number of recent sexual partners may impact the 
likelihood of dysbiosis. Several of these symptoms are also indicators of injury or minor 
abrasions (Herbenick et al., 2011) and so their inclusion and measurement was necessary as 
they relate directly to the primary intended function of Lube. A key independent variable in 
this survey was the type of lubrication used during sex (including no extra lubrication/using 
only natural ambient lubrication) which served to provide some indication as to the chemical 
impact of Lube when analysed in relation to the other questions. These adaptations to the 
original survey provided detailed insight into the physical and chemical aspects of Lube 





Methodology and Methods / Research approach 
The methodology chosen for this study used a quantitative cross-sectional online survey that 
was the most appropriate tool for data collection due to the sensitive nature of this research. 
The survey enabled a ‘snapshot’ of the general public's usage patterns and habits of Lube and 
compared them to self-reported, generalised sexual health outcomes obtained in the same 
survey. Couper and Miller (2008) identify that online based surveys have the capacity to reach 
a broad range of people and many potential respondents (thus having a better chance of 
gathering a representative sample of the target population). Furthermore, they are practical, 
relatively inexpensive to distribute, time efficient and can be fairly simple to execute (Couper 
& Miller, 2008). Moreover, modern internet platforms can provide better access to nuanced 
groups (Nurses find Twitter a useful recruitment tool for research in hard-to-reach groups, 
2014).  
 
Whitehead (2000) recommends this online survey platform approach as it can be applied to 
all health-related events and is appropriate to clearly identify and explore relationships 
between variables, in this case, the use of Lube and reported sexual health outcomes. Sexual 
experiences are highly subjective, as is one's experience of sexual health as defined by the 
World Health Organisation (2006). This research does not aim to provide a description or 
analysis of these subjective factors. A qualitative analysis of people’s experience with Lube 
was beyond the scope of this study.  
 
Sampling and selection criteria 
A paid advertising campaign aimed at people living in NSW and above the age of 18 was 
distributed over a period of one week on Facebook (including Instagram) and on Twitter and 
these parameters were set through Facebook and Twitter’s “targeted advertising” 
features.  Following the first week of universal advertising, the majority of respondents who 
completed the survey were male and over 45 years old, which did not provide a representative 
sample in NSW that was required for this research. The advertisement was released for a 
second week of paid advertising with a slight targeting adjustment so to appear in more 
women’s feeds, although all groups could still access and contribute equally. The survey was 
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left open after the paid advertising and was open for a total period of six months from March, 
2019 to August, 2019.  
 
The recruitment strategy – Facebook and Twitter - was designed to reach people who used 
social media and agreed to participate, without identifying them. Advertisements appeared 
in the accessible populations of Facebook and Twitter feeds. The advertisement was a click-
through link portal to the survey, accessible in desktop and mobile forms. The survey was left 
open to enable people time to consider participation and to share between private pages. 
 
Upon clicking the link participants received participant information and consent information 
before contributing to survey answers as this was built into the survey. Completion of the 
survey implied consent. Questions relating to postcodes identified individuals that lived in 
NSW for inclusion in the study. Whilst there was a chance that vulnerable groups could be 
represented in the accessible population, these groups were not directly being targeted for 
inclusion in the survey distribution.  
 
Inclusion criteria / exclusion criteria 
An individual needed to fulfil three key criteria to be eligible and included in this study; be 18 
years old or older, live in NSW, and consent to participate. Living outside NSW did not preclude 
someone from undertaking the survey, but their responses were not included in the analysis 
and this was established by their postcode. Answering “no” to a question relating to age (are 
you over 18) precluded people under 18 continuing the survey and also addressed issues 
around the consent of minors, although there was no guarantee that the respondents were 
not truthful.  
 
The Main Study 
It was estimated that at least 84 people would be required for the main study sample. The 
main statistical analysis used for this research was descriptive statistics, however correlational 
analysis was also analysed to determine associations or relationships between the items or 
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questions. The effect size which is just as important as sample size analysis was calculated by 
G.Power3 for a Pearson’s correlation coefficient to have a medium effect size of r = 0.3 with 
an alpha level of probability of 0.05 and a beta level set at 80% estimating a minimum sample 
size of 84. The completed number of surveys (308) exceeded this number.  
 
Survey distribution and response 
The survey was distributed via social media by Facebook to recruit participants. There were 
3183 surveys distributed (link clicks) and 308 surveys completed, providing a response rate of 
9.7%. Survey advertising resulted in over 1200 people clicking the link and answering the first 
question (are you over 18), however 308 individuals continued to completion. 
 
Analysis 
Both SPSS version 24 and Microsoft Excel programs have been utilised to analyse data 
produced from the survey tool Qualtrics. Reliability was also reassessed for the main survey. 
Two problem questions were identified to reduce the Cronbach’s alpha reliability score. The 
question “How many years have you been sexually active? (if longer than ten years just put 
ten)” led to poor internal consistency as a result of how answers were grouped. The question 
“And about how long do you usually have sex for? (if longer than an hour just put 60 Minutes)” 
had issues with how the respondent physically interacted with technology to answer it (an on-
screen sliding scale with too many response points) which led to poor internal consistency and 
less than sufficient Cronbach’s alpha scores. These questions were removed from the analysis 
and the survey yielded a score of .844 for a total of 30 items - which included all the ‘Likert’ 
scale questions (See Table 2).  
 
Univariate analyses were calculated for descriptive statistics. Multivariate analyses used 
correlational statistics to assess associations between items on the survey using Spearman’s 
correlation coefficients. This particular analysis was used as it is a non-parametric statistic for 
ordinal data and a bivariate correlation. Two-tailed analyses were calculated as it was not 




Table 2. Main survey reliability scores 
Question Cronbach's Alpha if Item Deleted 
How often do you usually have sex? 
 .843 
How many sexual partners have you had in the past 6 
months? .875 
When you have sex, you (mostly) use your: 
 .845 
To have sex with someone's: 
 .851 
Do you use Lube? 
 .835 
When during sex do you apply Lube? 
 .843 
How many times during sex would you apply Lube? - 
Number of times .861 
For you overall, how important is Lube... - To enable 
you to have sex? .834 
For you overall, how important is Lube... - To help  
you have better sex? .830 
For you overall, how important is Lube... - For your 
sexual satisfaction? .830 
For you overall, how important is Lube... - For  
your partner's sexual satisfaction? .830 
For you overall, how important is Lube... – For 
improving the feeling of sex with a condom? .831 
For you overall, how important is Lube... – 
Increasing condom effectiveness? .830 
For you overall, how important is Lube... - For  
reducing pain? .834 
For you overall, how important is Lube... – For 
reducing chance of injury/wear (with or without pain)? .830 
Rate the following characteristics of Lube on their 
importance to you - How long it lasts .834 
Rate the following characteristics of Lube on their 
importance to you - Dries quickly .838 
Rate the following characteristics of Lube on their 
importance to you - How few times you need to  
reapply it 
.833 
Rate the following characteristics of Lube on their 





Rate the following characteristics of Lube on their 
importance to you - How well it lubricates .837 
Rate the following characteristics of Lube on their 
importance to you - Flavour/How it tastes .838 
Rate the following characteristics of Lube on their 
importance to you - Sensations (tingle, heat, cool, etc) .841 
Rate the following characteristics of Lube on their 
importance to you - Smell .839 
Rate the following characteristics of Lube on their 
importance to you - Compatible with sex toys .841 
Rate the following characteristics of Lube on their 
importance to you - Compatible with condoms .837 
Rate the following characteristics of Lube on their 
importance to you - Thickness .835 
Rate the following characteristics of Lube on their 
importance to you - Knowing/Feeling the Lube is there .832 
Rate the following characteristics of Lube on their 
importance to you - Texture of the Lube during sex .833 
Is this every time you have sex?  .848 
Are these symptoms a result of a Sexually Transmitted 
Infection (STI)? .846 
  
Two-tailed hypotheses are non-directional, meaning that the prediction one makes might 
increase or decrease (Field, 2018). The hypothesis might show a positive or negative 
association. Symptom questions with multiple answers (i.e. do you experience redness, 
itchiness, burning etc. - tick all that apply) were unable to be calculated in the Cronbach’s 
alpha analysis, however these answers were still analysed as descriptive statistics (univariate), 
not correlational (multivariate).  
 
Conclusion 
This survey design finds strength in its descriptive nature and will provide methodologically 
valid information on variables of individual responses of a representative sample of people in 
NSW about their experiences with Lube. This was a highly successful distribution campaign 
and exceeded response requirements. The statistical part of this thesis will elaborate on these 
issues surrounding the physical and chemical aspects of Lube. The literature review 
encompassed all the findings associated with these aspects.   
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Chapter 4: Results 
 
Introduction 
In this chapter the major findings of the survey will be presented to facilitate the analysis of 
the survey response data. This will include an overall account of the major findings of the 
survey. The sections that will be presented in this chapter form the key concepts of the survey 
that include the physical and chemical aspects of Lube and will be presented in finer detail in 
this chapter. 
 
The presentation of relevant data will be divided into two sections. The first section will 
provide information on demographics and responses to the survey using univariate 
descriptive statistics. Demographics will provide an overview of this sample of respondents 
including age of respondents and whether they used their vagina, penis or neither when they 
engaged in sexual activity. Individual responses will outline the other key concepts from the 
survey that include the physical and chemical aspects of Lube. The second section will employ 
multivariate statistical analyses to identify associations or relationships in the data. Only 
people living in NSW who provided responses to the survey are included in the results. 
 
1. Univariate descriptive statistics 
 
1.1. Sample characteristics 
 
A total of 50,400 individuals were reached by the advertising campaign. 3183 individuals 
clicked the link to the survey and 308 individuals completed the survey yielding a response 
rate of 0.61 per cent from the total people reached and 9.7 per cent of people who clicked 









A. Age of respondents 
The average age (2019 - Year of birth) in this study sample was 47.5, the most commonly 
occurring year of birth is 1971. More detailed age data for measures of central tendency are 
shown in Table 3.  
 
Table 3. Central Tendency Statistics for Age Distribution 




Years 47.5 49 48 14.61 69 1.64 
 
The categories of all respondents’ ages are presented in Table 4. 
 






















Number  27 22 23 22 26 35 40 40 36 37 308 
Percentage  9 7 7.5 7 8.5 11 13 13 12 12 100 
 
The median age of participants who usually used their vagina to have sex compared to the 
median age of participants who usually used their penis was 41 years and 55 years 
respectively (see Tables 5 and 6). 
 
Table 5. Central Tendency Statistics for Vagina Users Age Distribution 








Table 6. Central Tendency Statistics for Penis Users Age Distribution 




Years 53.23 55 62 1.07 68 2.11 
 
 
1.2. Individual responses to survey on physical and chemical aspects of Lube 
 
1.2.1. Physical aspects of Lube  
 
A. Sexual activity 
Almost half (49%) of respondents reported that they engaged in sexual activity one to three 
times a week and over a third (35%) reported engaging in sexual activity one to three times 
per month. More than a tenth (13%) of all respondents reported that they engaged in sexual 
activity less often than four times a year and the remaining minority (4%) reported that they 
do not engage in sexual activity (see Figure 4). 
 









Frequency of sexual activity (n=290)
I don’t
1-3 times a year
1-3 times a month
1-3 times a week
1-3 times a day
More than 3 times a day
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The categories of all respondents’ ages about frequency of sexual activity are presented in 
Table 7. 
Table 7. Frequency of sexual activity (by age groups) 
Age group/frequency 




















3+ times a day        1   
1-3 times a day 2 2 1 2 3 1  2   
1-3 times a week 13 13 14 13 15 17 19 14 12 11 
1-3 times a month 11 3 6 6 8 10 15 13 16 13 
1-3 times a year  2 1 1  3 4 5 5 2 
I don’t have sex 1 1    1 1 1 2 5 
 
Respondents indicated that the most common number of sexual partners in the past six 
months was one (69%), with few (10%) reporting over three sexual partners in the past six 
months (see Figure 5).  
 












Number of sexual partners in past six months (n=286)
1 2 3 4 5 6 7 8 9 10+
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The number of sexual partners reported was also fairly consistent across all age groups, the 
most frequently reported number being one in all age groups (see Table 8). 
 
Table 8. Number of sexual partners in the past six months (by age group) 
Age in group/Number 
of sexual partners in 




















One 20 12 12 16 16 21 28 30 24 19 
Two 4 2 3 4 6 5 5 4 5 4 
Three 2 1 3  1 2 1 1 3 3 
Four   2   1  3  1  
Five   1 1       1 
Six     1 1 1 1  1  
Seven            
Eight       1     
Nine           
Ten or more  1 1 3 1 1 2 1 1   
 
Almost half (47%) of respondents reported that they used their vagina to engage in sexual 
activity (referred to as female respondents from this point), and almost half (49%) reported 
using their penis to engage in sexual activity (referred to as male respondents from this point). 
The remaining minority (4%) reported using neither a vagina or penis to engage in sexual 




Figure 6. Part of body used during sexual activity 
 
 
Half of respondents reported that they engaged in sexual activity with someone’s vagina, and 
almost half (47 %) reported that they usually engaged in sexual activity with someone’s penis. 
The remaining minority (3%) reported usually engaging in sexual activity with someone’s anus 
or ‘other’ (see Figure 7). The majority (95%) of respondents reported that they would usually 
engage in sexual activity with someone of the opposite sex (see Figure 7). 
 





















B. Using Lube 
Over three quarters (76%) of respondents indicated that they use Lube, with more than a 
quarter (26%) responding that they use it inconsistently and less than a quarter (24%) 
indicating that they usually do not use Lube (See Figure 8). 
 
Figure 8. Respondents using Lube 
 
 
A quarter of respondents indicated that they apply Lube at the commencement of sexual 
intercourse and almost two-thirds (60%) indicated that they apply it whenever they feel it is 
needed (which may include but not limited to, at the commencement of sexual intercourse). 
Less than one-fifth (15%) indicated that they do not apply Lube (this group included 
respondents that used and did not use Lube as indicated in the above chart and so may 





Respondents using Lube (n=285)
Yes with and without a condom Usually only with a condom




Figure 9. Timing of Lube application 
 
 
There was some variance by age group, with those aged 45 to 49 being more likely than other 
age groups to apply Lube whenever they felt it was needed. This was the most common 
response among all the age groups except 60 to 64 year olds who reported they were more 
likely to apply Lube at the commencement of sexual activity (see Figure 10). 
 








Timing of Lube application (n=285)
At the start



















Time in sexual episode when Lube is applied (n=285)
At the start Whenever I feel its needed I don’t
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More than half of respondents (51%) indicated that the number of times Lube was mostly 
applied was only once. A small number (less than 1%) indicated that they usually applied it 
ten or more times in one sexual encounter (see Figure 11). 
 
Figure 11. Number of Lube applications during sexual activity 
 
 
There was some variance by age with people above 40 being more likely to apply Lube more 
than once (see Figure 12).  
 







































Number of Lube applications during sexual activity by age 
group (n=231)
One Two Three Four Five Six Seven Eight Nine Ten or more
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 C. Symptom prevalence 
Only one individual reported having a Sexually Transmitted Infection (STI) and that their 
symptoms were a result of the STI, however this individual reported that they did not use 
Lube. All generalised symptoms usually only occurred sometimes when the respondents 
engaged in sexual activity, with the age group of 45-49 experiencing symptoms ‘about half 
the time’ more often than any other age group (see Figure 13). 
 




























Symptom prevalence in relation to sexual activity   (n=77)
Sometimes About half the time Most of the time Always
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A higher percentage of respondents who reported using Lube also reported having 
symptoms (40%) compared to those who did not use Lube (17%) (see Figures 14 and 15 
respectively). 
Figure 14. Symptom prevalence – those who used Lube  
 




















Symptom prevalance - Lube


















Symptom prevalence - no Lube
(24% of all respondents) (n= 47)
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Individual symptoms that were reported across female, male and indeterminate groups 
included redness, itchiness, heat, pain / soreness, bleeding and / or burning sensation and are 
outlined in tables X and X for those who used and did not use Lube. The most prevalent 
symptom for both groups was pain / soreness (25% and 13% respectively) (see Figures 16 and 
17).  
Figure 16. Individual symptom prevalence – used Lube 
 
 




































Two thirds (66%) of respondents in the 35 to 39 years of age group reported experiencing 
one or more symptoms (see Figure 18).  
Figure 18. Respondents reporting symptoms by age group 
 
 
Over two-thirds (69%) of respondents in the 35 to 39 years of age group who used Lube, also 
reported having symptoms (see Figure 19). 












































Individuals who reported symptoms often indicated that they experienced more than one 
symptom concurrently. Figure 20 displays the number of symptoms reported per individual 
combined for all the symptom groups. 
Figure 20. Number of symptoms per individual 
 
 
These results were analysed according to female, male and indeterminate groups. Almost 
three-quarters (70.5%) of females reported symptoms (see Figure 21). 
 


























Number of symptoms reported concurrently


























A total of 74 females reported experiencing having a combined total of 186 symptoms, the 
most common symptoms were pain / soreness (27.4%) and Urinary Tract Infection (UTI) 
(14.5%) (see Figure 22). 
Figure 22. Female symptoms 
 
 
Only one in ten men reported symptoms (10.5%), compared to 70% of symptoms reported 
from the female group (see Figure 23). 
 

















































A total of nine males reported experiencing symptoms at some point. The most common 
symptoms were pain / soreness and redness, each accounting for 25% of all symptoms 
reported by males (see Figure 24). 
 
Figure 24. Male symptoms 
 
 
In the indeterminate group, less than half (45.5%) reported symptoms (see Figure 25). 
 






























Male symptom frequencies percentages (n 


















Symptoms vs no symptoms -
indeterminate group (n= 11)
68 
 
Six individuals who stated they usually used neither a penis or vagina to engage in sexual 
activity reported that they experienced a combined total of 12 symptoms, the most common 
again being pain / soreness (41.7%) followed by UTI (16.7%) (see Figure 26). 
Figure 26. Indeterminate group symptoms 
 
 
D. Perceived importance of Lube 
Almost a quarter (23%) of respondents reported that Lube was very important to enable 
sexual activity and not important and almost one-fifth (16%) reported that it was extremely 
important with almost two-fifths (38%) reporting it was slightly important (see Figure 27). 
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Importance of Lube to enable sexual 









Four-fifths (80%) of respondents indicated that Lube was important to experience better 
sexual activity. One-fifth (20%) of respondents indicated that Lube was not important to 
experience better sexual activity (see Figure 28). 
 
Figure 28. The importance of Lube to experience better sexual activity 
 
 
More than three-quarters (77%) of respondents indicated that Lube was important for sexual 
satisfaction. Almost a quarter (23%) of respondents indicated that Lube was not important 
for sexual satisfaction (see Figure 29). 
 







The importance of Lube to experience 



















More than three-quarters (78%) of respondents indicated that Lube was important for their 
partner’s sexual satisfaction. Almost a quarter (22%) of respondents indicated that Lube was 
not important for their partner’s sexual satisfaction (see Figure 30). 
 
Figure 30. The importance of Lube for partner’s sexual satisfaction 
 
 
More than half (56%) of respondents indicated that Lube was important for improving the 
feeling of sexual activity with a condom. Less than half (44%) of respondents indicated that 
Lube was not important for improving the feeling of sex with a condom (see Figure 31). 
 

















The importance of Lube for improving 











Almost two-thirds (65%) of respondents indicated that Lube was important to them for 
compatibility with condoms. More than a third (35%) of respondents indicated that Lube was 
not important for compatibility with condoms (see Figure 32). 
 
Figure 32. The importance of Lube’s compatibility with condoms 
 
 
Over half of respondents indicated that Lube was not important for increasing condom 
effectiveness (53%). The next largest group at 19% indicated that Lube was very important 
to them for increasing condom effectiveness (see Figure 33). 
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Almost three quarters (74%) of respondents reported the importance of Lube for reducing 
pain (see Figure 34). 
 
Figure 34. Importance of Lube for reducing pain 
 
 
Four-fifths (80%) of respondents reported the importance of Lube for reducing the chance 
of injury or trauma (see Figure 35). 
 

















Importance of Lube for reducing 









The majority (93%) of respondents indicated that Lube was important to them for lubrication 
(the capacity of the Lube to lubricate was important). A small minority (7%) of respondents 
indicated that Lube was not important for lubrication (see Figure 36). 
 
Figure 36. The importance of lubrication capacity of Lube 
 
 
1.2.2. The Chemical aspects of Lube  
 
A. Types of Lube reported 
Respondents were asked what type of Lube they most often use and answers were provided 
according to brand and product name. The type of Lube (high osmolality water based, low 
osmolality water based, silicone based and oil based) was cross checked against known 
qualities of Lube brands and products (Ayehunie et al., 2017; Women’s voices for the earth, 
2017; WHO 2012; personal communication with Paul Whyte August 10, 2019). Lubes 
described by respondents which had untested or currently unknown qualities were 
categorised as ‘unknown’. Responses that were blank, but reported either having symptoms 
















Figure 37. Frequency of use of all Lube types 
 
 
Over three quarters (76%) of the identifiable types of Lube reported were high osmolality 
(water based) whereas a small minority (5%) were low osmolality (water based) (see Figure 
38). 
 







Frequency of use of all Lube types (n= 189) 
High osmolality Low osmolality Silicone based




Identifiable Lube types (n= 118)
High osmolality Low osmolality Silicone based Oil based
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B. Types of Lube used when experiencing symptoms  
High osmolality (water based) Lube was used by almost half of respondents who reported one 
or more symptoms, followed by unknown (37%), oil (8%) and silicone (5%) groups respectively 
(see Figure 39). 
 
Figure 39. Types of Lube used when experiencing one or more symptoms 
 
 
C. Symptom prevalence by Lube types 
 
(I) High osmolality (water based) Lube 
Respondents who used high osmolality (water based) Lubes reported a range of symptoms 






Types of Lube used when experiencing symptoms (n=86) 
Silicone based Lube Oil based Lube Unknown Lube
High osmolality Low osmolality
76 
 
Figure 40. Prevalence of symptom type – high osmolality Lube 
 
 
More than half (55%) of respondents reported no symptoms who used high osmolality Lube 
and one-fifth (20%) of respondents reported only one symptom and only one person (1%) 
reporting having ten symptoms (see Figure 41). 
















































































Symptoms reported per person




A quarter (25%) of the respondents reported that there was no pattern of symptom 
occurrence in relation to sexual activity, however nearly two-fifths (36%) reported symptoms 
immediately after or in the hours following sexual activity (see Figure 42). 
Figure 42. Timing of symptoms with high osmolality Lube in relation to sexual activity 
 
 
More than two-thirds (67%) indicated that their symptoms only occurred sometimes in 
relation to sexual activity using high osmolality Lube and one-fifth (20%) indicated that they 
occurred about half time they engaged in sexual activity (see Figure 43). 









Timing of symptoms - high osmolality Lube 
(n=56)
During sex Immediately after Hours following





Frequency of symptoms in relation to sexual 
activity - high osmolality Lube (n=40)
Sometimes
About half the time




More than three-quarters (76%) of the respondents reported that symptoms most frequently 
occurred in the vagina, almost one-fifth (19%) of respondents reported on the penis (19%) 
and a minority (3%) reported on the anus (see Figure 44). 
Figure 44. Symptom prevalence on body part using high osmolality Lube 
 
 
(II) Low osmolality (water based) Lube 
Respondents who used low osmolality (water based) Lubes reported a range of symptoms 
with half (50%) reporting ‘none’ or no symptoms (see Figure 45).  







Symptom prevalence on body part - high 
osmolality Lube (n=42)
Vagina Penis Anus Other
0 0 0 0 0
























































Half (50%) of respondents reported experiencing one or two symptoms each and half (50%) 
reported no symptoms (see Figure 46).  
Figure 46. Symptoms reported per person – Low osmolality Lube 
 
 
A third (33%) of the respondents reported that there was no pattern of symptom occurrence 
in relation to sexual activity, however more than two-thirds (67%) reported symptoms 
immediately after or in the hours following sexual activity (see Figure 47). 
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Timing of symptoms - low osmolality Lube (n=3)
During sex Immediately after Hours following
Next day All the time No pattern
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More than two-thirds (67%) indicated that their symptoms only occurred sometimes in 
relation to sexual activity using low osmolality Lube and one-third (33%) indicated that they 
occurred about half time they engaged in sexual activity (see Figure 48). 
Figure 48. Frequency of symptoms in relation to sexual activity – low osmolality Lube 
 
 
More than two-thirds (67%) of the respondents reported that symptoms most frequently 
occurred in the vagina and one-third (33%) of respondents reported other areas (see Figure 
49). 






Frequency of symptoms in relation to sexual 
activity - low osmolality Lube (n=3)
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(III) Silicone based Lube 
Respondents who used silicone Lubes reported a range of symptoms with over half (56%) 
reporting ‘none’ or no symptoms. Almost half (44%) of respondents reported soreness and 
pain (see Figure 50).  
Figure 50. Prevalence of symptom type – silicone based Lube 
 
 
Half (50%) of respondents reported experiencing one or two symptoms each and half (50%) 
reported no symptoms (see Figure 51).  

























































































Symptoms reported per person
Symptoms per person - silicone based Lube (n=9)
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Almost a third (31%) of the respondents reported that symptoms occurred during sexual 
activity, and almost half (46%) reported symptoms immediately after or in the hours following 
sexual activity (see Figure 52). 
Figure 52. Timing of symptoms with silicone based Lube in relation to sexual activity 
 
 
Almost four-fifths (80%) indicated that their symptoms only occurred sometimes in relation 
to sexual activity using silicone based Lube and a fifth (20%) reporting always (see Figure 53). 









Timing of symptoms - silicone based Lube (n=5)
During sex Immediately after Hours following




Frequency of symptoms in relation to sexual 
activity - silicone based Lube (N=5)
Sometimes
About half the time




Three-fifths (60%) of the respondents reported that symptoms most frequently occurred in 
the anus and two-fifths (40%) of respondents reported in the vagina (see Figure 54). 
Figure 54. Symptom prevalence on body part using silicone based Lube 
 
 
(IV) Oil based Lube 
Respondents who used oil based Lubes reported a range of symptoms with almost half (45%) 
reporting soreness and pain, almost half (44%) reporting thrush and almost half (44%) 
reporting ‘none’ or no symptoms (see Figure 55).  















































































More than two-thirds (64%) of respondents reported experiencing one or more symptoms 
each and over a third (36%) reported no symptoms (see Figure 56).  
Figure 56. Symptoms per person – Oil based Lube 
 
 
Almost two-fifths (37%) of the respondents reported that symptoms occurred the next day 
following sexual activity, more than a quarter (27%) reported symptoms all the time and 
immediately after or in the hours following sexual activity (see Figure 57). 
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Timing of symptoms - oil based Lube (n=9)
During sex Immediately after Hours following
Next day All the time No pattern
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Almost three-fifths (57%) indicated that their symptoms only occurred sometimes in relation 
to sexual activity using oil based Lube and almost half (43%) reporting most of the time (see 
Figure 58). 
Figure 58. Frequency of symptoms in relation to sexual activity – oil based Lube 
 
 
All respondents (n=7) indicated that the body part in which symptoms occurred most 
frequently was the vagina. 
 
(V) Unknown Lube type 
Respondents who used unknown Lubes reported a range of symptoms with almost a third 
(29%) reporting soreness and pain, and more than half (54%) reporting ‘none’ or no symptoms 
(see Figure 59).  
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Almost one-third (30%) of respondents reported experiencing one or two symptoms each and 
more than half (54%) reported no symptoms (see Figure 60).  
Figure 60. Symptoms per person – Unknown Lube 
 
 
Almost a fifth (19%) of the respondents reported that symptoms occurred the next day 
following sexual activity and almost two-fifths (37%) reported symptoms immediately after 
or in the hours following sexual activity (see Figure 61). 
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Timing of symptoms - Unknown Lube (n=21)
During sex Immediately after Hours following
Next day All the time No pattern
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Three-quarters (75%) indicated that their symptoms only occurred sometimes in relation to 
sexual activity using an unknown Lube and almost a fifth (16%) reporting half of the time (see 
Figure 62). 
Figure 62. Frequency of symptoms in relation to sexual activity – Unknown Lube 
 
 
Three-fifths (60%) of the respondents reported that symptoms most frequently occurred in 
the vagina and more than a fifth (21%) of respondents reported on the penis and anus (see 
Figure 63). 
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Lube (n=20)
Vagina Penis Anus Other
88 
 
D. Brands and types of Lube used 
Respondents aged 25-29 years of age and 55-59 years of age used the most diverse range of 
Lubes (see Figure 64). 
Figure 64. Types and variety of Lube used by age group 
 
 
A wide range of Lubes were used by respondents with over 30 separate and distinct Lubes 
identified. Common brands and generic descriptions included: Ansel (range), Astroglide 
(range), Baby oil, Coconut oil, Durex (range - including KY Jelly), Four seasons, Pjur (range), 
Honey Birdette, Love honey, Macadamia oil, Swiss Navy (range),Sylk (range), Vagasil, Vaseline, 
Wet stuff (range). 
  
2. Multivariate statistics 
 
2.1 Bivariate correlations 
Spearman’s correlation coefficients were calculated on all reliable questions in the survey on 
this sample – a total of 28 items. This statistical analysis allowed certain associations or 
relationships between subjective elements of sexual health and Lube use such as the 
perception of physical stress/discomfort and importance of Lube for sexual function, to be 





























Types of Lube used by age group (n=208)
High osmolality Low osmolality Silicone Oil Unknown
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the highest correlations, that is, those with an RHO value of more than .60, and those that 
were statistically significant (p<0.01, two-tailed) were deemed as being the most important. 
 
The importance of Lube “for your sexual satisfaction” was positively associated with the 
importance of Lube “For reducing chance of injury or wear (with or without pain)” (.668, 
p<0.01). 
  
The importance of Lube “for reducing chance of injury or wear (with or without pain) was also 
positively associated with the importance of Lube “to enable you to have sex” (.619, p<0.01), 
to help you have better sex” (.695, p<0.01), and the importance of Lube “for reducing pain” 
(.835, p<0.01). 
 
The importance of Lube “for reducing pain” was also positively associated with the 
importance of Lube “for your sexual satisfaction” (.613, p<0.01), and the importance of Lube 
“to help you have better sex” (.645, p<0.01). 
 
The importance of Lube “to help you have better sex” was also positively associated with the 
importance of Lube “to enable you to have sex“ (.784, p<0.01), “How long it lasts” (.634, 
p<0.01), and the importance of Lube “for your sexual satisfaction” (.809, p<0.01).   
 
The importance of Lube “for your sexual satisfaction” was also positively associated with the 
importance of Lube “to enable you to have sex” (.702, p<0.01). 
 
The importance of Lube “to enable you to have sex” was also positively associated with the 
importance of Lube “for your partner’s sexual satisfaction” (.623, p<0.01). 
 
The importance of Lube “for your partner’s sexual satisfaction was also positively associated 
with the importance of Lube “to help you have better sex” (.671, p<0.01), and “for your sexual 
satisfaction” (.703, p<0.01). 
 
The use of Lube was positively associated with the importance of Lube “to enable you to have 





This survey established a good response rate a response rate of 0.61 per cent from the total 
people reached, and 9.7 per cent of people who clicked the link and a good distribution of 
respondents across age groups, with males and females represented in each age group in the 
sample. The overwhelming majority of over 95% of individuals reported that they most 
frequently engaged in penile-vaginal intercourse and a minority (5%) reported they engaged 
in other sexual activities most often. Less than half (49%) of respondents indicated that they 
engaged in sexual activity one to three times a week.  
 
The most commonly used Lube was high osmolality (water based) Lube, which consisted of 
76% of identifiable Lubes and 48% of all Lubes. A large proportion of Lube users (37%) 
reported that they did not know what kind of Lube they used. Relatively few people (15%) 
reported they used low osmolality, silicone or oil based Lubes. A slight increase in the 
proportion of symptoms associated with silicone based Lube was apparent (3%), although 
there were no significant symptom patterns identified that related to the type of Lube used. 
Individual Lube brands did not appear to affect symptom outcomes. These findings relate the 
chemical effects of Lube and is contrary to what in-vitro evidence suggests may occur. 
 
Symptom prevalence was higher in the group of respondents that reported using Lube. Lube 
was perceived by respondents as being important for the reduction of pain and chance of 
injury or trauma. Lube was also perceived as being important for sexual activity. Several 
significant associations demonstrated in this study outline a clear link between the use of 




Chapter 5: Discussion 
 
This chapter will explore the various aspects of using Lube and associated sexual health 
outcomes. Firstly, demographics will be compared with other similar published studies, and 
with state statistics, the remainder of the chapter will discuss survey responses in relation to 
physical and chemical aspects of Lube. This research constructively contributes to the body 
of evidence by providing insight into the in-vivo effects of Lube on a population. Contrary to 
expectations suggested in the literature, in this population (NSW) there was no clear negative 
effects on health associated with the widespread use of Lube, although there was a slight 
increase in prevalence of negative symptoms amongst Lube users compared to non-Lube 
users. The fact that more Lube users reported experiencing more symptoms could mean that 
they already had pre-existing symptoms. Regardless of the reason for use, correlations 
outlined here identify a clear association between the use of Lube and enabling the possibility 
of engaging in pleasurable sexual activity for a small sample of the population. 
 
1.1 Survey demographics 
 
A. Age of respondents 
The average age of respondents in this group was 47.5 years. This is older than the median 
age of 38 for people in NSW (Australian Bureau of Statistics, 2016). Females who responded 
to the survey were generally younger than males, females having an average age of 41, and a 
mode of 23 years, compared to a median age of 55 and mode of 62 for males. All age groups 
are represented in this sample from both sexes. The recruitment method that involved 
voluntary contribution to this internet-based study differed to other research where more 
selective, targeted sampling was used (Herbenick et al., 2011; Herbenick et al., 2013; 





Individual responses on physical and chemical aspects of Lube 
 
1.2.1. Physical aspects of Lube  
 
A. Sexual activity 
Trends in number of sexual partners and sexual activity were consistent with national 
research (Richters, Rissel, de Visser, Simpson & Grulich, 2015). The most common response 
in relation to engaging in sexual activity was one to three times a week (49%), followed by 
one to three times a month (35%) and this is consistent with national norms (Toa, 2019). 
Moreover, respondents indicated that the most common number of sexual partners in the 
past six months was one (69%) and with few (10%) reporting over three sexual partners in the 
past six months was uncommon and this is also consistent with national trends (Richters, 
Rissel, de Visser, Simpson & Grulich, 2015). Almost half (47%) of participants were female, 
using their vagina to engage in sexual activity, almost half (49%) reported using their penis to 
engage in sexual activity and the remaining minority (4%) reported using neither a vagina or 
penis to engage in sexual activity. This is a good representation of gender similar to the target 
population (Australian Bureau of Statistics, 2016).  
 
B. Using Lube 
Over three quarters (76%) of respondents indicated that they use Lube. Almost two thirds of 
respondents (60%) indicated that they apply Lube whenever they feel it is needed, which may 
include at the commencement of sexual activity. A quarter of respondents indicated that they 
apply Lube at the commencement of sexual activity. Thirty-two per cent of respondents 
indicated that they used Lube with and without a condom. Little research regarding levels of 
Lube use in a population is available however recent research by Siegler et al. (2019) suggests 
that when condoms are used in penile-vaginal sex Lube is also used 41.6% of the time, and up 
to 98.3% of the time by men who have sex with men (with condoms). More than a quarter of 
respondents (26%) in this survey indicated that they use Lube inconsistently and less than a 
quarter, (24%) indicated that they usually do not use Lube, further research is required to 
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better understand how Lube use of people in NSW relates to Lube use on a global scale with 
and without condoms.  
 
There was some minor variance by age group. In the age category, 45 – 49 years of age, this 
group was most likely to apply Lube whenever they felt it was needed and in the age group 
of 60-64 year years of age, they were most likely to apply Lube at the commencement of 
sexual activity. This finding is likely to be related to the perceived importance of Lube 
(discussed section D) - due to physical and hormonal changes relevant to this age group 
(Gelfand, 2000; Farrell, 2017) and the importance of Lube to enable, and improve sexual 
activity.  
 
More than half of respondents (51%) indicated that they would only apply Lube once. Thirty 
per cent indicated they would usually apply Lube twice and 11% indicated that they would 
apply it three times. Respondents over the age of 40 were more likely to indicate that they 
applied Lube more than once per sexual episode and this may relate to needs changing with 
age (Gelfand, 2000; Farrell, 2017).  
 
C. Symptom prevalence 
Generalised symptoms usually only occurred sometimes when the respondents engaged in 
sexual activity, indicating that they were not present during or post every sexual event. The 
second most common response was ‘about half the time’ with the age group of 45-49 
experiencing symptoms more often than any other age group. Relatively few individuals 
(three) reported that their symptoms always occurred when they engaged in sexual activities 
and the range of and type of symptoms reported by these individuals could be due to some 
other co-morbidity or other dysfunction (Klebanoff, 2004; Thoma, 2011; Summers, 2011). 
 
Individuals that reported using Lube more frequently reported symptoms (40%) than those 
who did not use Lube (17%). The most common symptoms amongst all Lube users were pain 
/ soreness (25%), itchiness (10%), redness (10%), bleeding (7%) and burning (5%). A similar 
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pattern is identifiable in the group who did not use Lube. The most common symptoms were 
also pain / soreness (13%), itchiness (8%), redness (6%), bleeding (4%) and burning (4%). This 
suggests that although symptoms are more frequent in the Lube using group they are not 
different in nature. There is minimal or no research that explores the association between the 
type of Lube and symptoms experienced. 
 
Individuals frequently reported experiencing more than one symptom concurrently. Pain / 
soreness was the most commonly reported symptom, especially in females and the 
indeterminate group. Female respondents were the most likely to report symptoms. Almost 
three-quarters (70.5%) of the female group reported experiencing symptoms, whereas 
almost half (45.5%) of the indeterminate group reported symptoms and only 10.5% of the 
male group reported symptoms. In the female group the most common (self-assessed) 
symptoms reported were pain / soreness, UTI, thrush, itchiness, and redness. UTI and thrush 
could be interpreted as symptoms of biome imbalances (Klebanoff, 2004; Thoma, 2011; 
Summers, 2011), although more research is needed in this area in this particular context.  
 
The male group of respondents reported pain, soreness and redness as the most commonly 
reported symptoms. Male respondents were much less likely to report any symptoms or 
discomfort than female respondents, (the total males reporting symptoms being nine 
compared to 74 females). This trend may be explained as being reflective of basic anatomy; 
the physical immune barrier of the penis (being external skin) includes a stratum corneum 
layer designed to be resistant to external forces and protect underlying structures (Menon, 
Cleary, & Lane, 2012). As such, penis users had more protection from the effects of chemicals 
and friction. 
 
D. Perceived importance of Lube 
The use of Lube may be appropriate in order to reduce the severity of injury - as friction is 
related to the severity of injury during sexual activity (Fallat, Weaver, Hertweck & Miller, 
1998; Savaş et al., 2012; Sloin, Karimian & Ilbeigi, 2006). Correlational analysis indicates such 
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symptoms and sexual dysfunction may be the reason individuals used Lube. The importance 
of Lube for sexual satisfaction shared a significant correlation with the importance of Lube for 
reducing pain (.613 p<0.01) - a term which strongly resonated with “reducing chance of injury 
or wear” (.835, p<0.01). The use of Lube positively correlated with its importance in enabling 
the individual to engage in sexual activity (.647, p<0.01), which in turn correlated with the 
importance of Lube for sexual satisfaction (.702, p<0.01). The use of Lube was positively 
associated with its importance in helping the individual engage in sexual activity. Overall the 
use of Lube was seen as very important for facilitating the reduction of pain, injury and 
improvement of sexual satisfaction and pleasure. These results indicate that the use of Lube 
is strongly related to mitigating discomfort that otherwise either precludes or diminishes safe 
and enjoyable sexual experiences. This may be especially true for post-menopausal women 
(Gelfand, 2000; Farrell, 2017) and responses indicated that individuals aged over 45 were 
more likely to use Lube and more likely to apply it more than younger individuals. 
 
Of the individuals that reported experiencing symptoms 25-29 and 55-59 year olds 
demonstrated the widest range of Lube used. Lubrication needs are known to change over 
time due to a number of biological factors (Gelfand, 2000; Farrell, 2017), and while this may 
provide some explanation for the 55-59 age group using a wider variety of Lubes, reasons 
for the 25-29-year-old age group sharing this statistic are unclear and may warrant further 
investigation. The percentage of respondents reporting symptoms peaked in the 35-39 age 
group, this may be related to frequency of sexual activity although there was an increase in 
sexual activity reported in the next age group (40-44) the cause for this is unclear and also 
warrants further investigation.  
 
This peak was followed by the next age group (40-44 years) being the group who reported 
they used Lube least.  From these findings it is clear that different age groups have distinctly 
different preferences regarding the use of Lube during sexual activity. This finding may 
warrant further investigation including investigating social factors surrounding the use of 
Lube in these age groups in order to facilitate appropriate support and education about the 
use of Lube. 
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Sixteen per cent of respondents indicated that Lube was extremely important for enabling 
sexual activity, a further 23% of respondents indicated that Lube was very important for 
enabling sexual activity, and 38% indicating slight importance. Research conducted by Sutton 
et al. (2012) indicates that Lube is used by some individuals for improving the opportunity for 
sexual satisfaction. While a relatively small percentage (16%) identified Lube as having 
extreme importance in enabling sexual activity, these findings are consistent with current 
research (Sutton et al., 2012). Sutton et al. (2012) identifies that the use of Lube was more 
commonly reported as being intended to enhance sexual experiences in their studies control 
group, and the reduction or alleviation of pain in order to engage in pleasurable sexual activity 
more common amongst the dyspareunia group, which is comparatively smaller in the general 
community. Findings in this study support Sutton et al.,’s (2012) study by indicating that Lube 
is used by some individuals in the wider community as a strategy for improving opportunity 
for sexual satisfaction and pleasure. 
 
Four-fifths (80%) of respondents indicated that the use of Lube was important to experience 
better sexual activity. This is consistent with current understanding that water and silicone 
based Lubes were found by Herbenick et al. (2011) to be associated with higher sexual 
pleasure and satisfaction. Similarly, Sutton et al. (2012) identifies that this is one of the key 
reasons Lube is used and is related to the role of Lube in the reduction of pain and discomfort. 
Moreover, the perception of ones “wetness” has a role in self assessed sexual health and 
wellness (Fahs, 2017). The term “better sexual activity” as used in the survey, may be 
interpreted by the respondent to include the individual’s perception of wellness and health 
during sexual activity.  
 
Earlier studies exploring the importance of Lube to experience better sexual activity 
(Herbenick et al., 2011) are limited by a lack of control or male group and these studies may 
incur selection bias or experimentally manipulated conditions (Herbenick et al., 2013). 
Findings of this study – which included male representation and low selection bias and no 
experimentally manipulated conditions support findings of earlier studies (Herbenick et al., 
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2011; Sutton et al., 2012). This is suggestive of a complex relationship between Lube and 
perception of better sexual activity. 
 
Almost two-fifths (38%) of respondents indicated that Lube was only slightly important for 
sexual satisfaction and almost a quarter (23%) indicated that it was not important. For the 
remaining respondents (39%), Lube played an important role in sexual satisfaction. Similar to 
their own satisfaction, respondents indicated that for their partner’s sexual satisfaction Lube 
was not considered as particularly important with over a half (54%) indicating only slightly or 
not important. These results indicate that for the majority of the population Lube is not 
centrally important for sexual satisfaction for themselves or their partners, however for a 
minority, it does have an important role. 
 
More than half of all respondents (56%) indicated that Lube was important for improving the 
feeling of sex with a condom and the remaining (44%) respondents indicating that it was not 
or only slightly important for this purpose. Observations by Reece et al. (2012) indicate that 
sometimes men note decreased pleasure and sensation when condoms are used. Pleasure 
related attitudes have been demonstrated to be the strongest related factor associated with 
lack of condom use amongst young people (Higgins & Wang, 2015).  It should be noted that 
most respondents reported they were in a relationship with only one person for the past six 
months, therefore results regarding condom use generally appear to suggest condom use is 
not an important factor for consideration. 
 
Over half of all individuals (53%) responded that Lube was not important for improving 
condom effectiveness for them. With only 10% indicating that Lube is extremely important 
for increasing condom effectiveness. This is not surprising given the demographics of the 
sample responding to the survey as discussed above, although this finding does raise concern 
regarding education surrounding Lube use and condoms; Lube has been demonstrated to 
reduce condom failure in vaginal and anal sex (Gabbay & Gibbs, 1996; WHO, 2012; Siegler et 
al., 2019). However, this safety aspect of Lube does not appear to be important to Lube users. 
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Reece et al. (2012) suggested that more education should be provided regarding this aspect 
of Lube and these findings support this recommendation.  
 
Reducing pain was a key function of Lube, with only 26% of respondents indicating that Lube 
had no importance in this area for them. Several studies (Herbenick et al., 2011; Herbenick et 
al., 2013; Sutton et al., 2011; Barnes, 2016; Brickell, 2019; Hsieh, Smothers & Drucker, 2019) 
have indicated that the use of Lube is associated with the intention to reduce pain and this is 
reflected in the results of this study. Only 20% of respondents stated that Lube was not 
important for reducing the chance of injury or trauma during sexual activity. This was assessed 
separately from reducing the chance of pain as injury may or may not occur with pain at the 
time. Many respondents indicated that reducing the chance of injury or trauma was of key 
importance in the use of Lube. Based on findings from earlier research (Barnes, 2016; Brickell, 
2019; Herbenick et al., 2011; Herbenick et al., 2013; Hsieh, Smothers, & Drucker, 2019; Sutton 
et al., 2011;) this is not a surprising finding. 
 
The majority (93%) of respondents indicated that Lube’s capacity to Lubricate was important 
to them. A small minority (7%) reported that the ability or capacity of Lube to Lubricate was 
not important, suggesting that this group are using Lube for a reason apart from its primary 
intended function. As lubricating is the primary function of Lube, this finding is unsurprising. 
Aside from physical aspects as discussed above, qualitative reasons relating to the lubrication 
sensation of Lube as described by Fahs (2017) ((1) wetness as pleasure, joy, and connection; 
(2) wetness as physical and biological phenomenon; (3) anxiety about insufficient wetness; 
and (4) having excessive or “too much” wetness) are likely to contribute to these findings and 







1.2.2 The Chemical aspects of Lube 
 
A. Types of Lube reported 
Respondents indicated that high osmolality water based Lube was the most frequently used 
(76%), accounting for 48% of all Lube used and 76% of Lube when Lube type was known. 
Other research (Rebe, 2014) also demonstrates a strong market preference for high 
osmolality water based Lube.  Rebe et al. (2014) demonstrates higher osmolality Lube is also 
more popular in South Africa than low osmolality Lube, demonstrating an international 
market preference for high osmolality water based Lube. In this research study, the NSW 
sample was exposed to a large choice of different types of Lube and they preferred high 
osmolality Lubes.  
 
The importance placed on capacity to lubricate may in part explain the overwhelming market 
preference for high over low osmolality water based Lube in spite of concerns raised over 
safety. When evaporation or absorption of water occurs, the main constituent of low 
osmolality formulations (water) disappears and the Lube becomes less effective. This is not 
an issue if Lube is only desired at the commencement of sexual activity to aid in penetration. 
However two-thirds of respondents (66%) indicated that they would apply Lube whenever 
they felt it was needed, and more than one application may therefore occur to achieve the 
desired mitigation of friction related symptoms. Several exposures to a low osmolality Lube 
during a single sexual event may effectively expose the user(s) to the same amount of 
chemicals and other ingredients as one exposure to a higher osmolality Lube. Moreover, as 
the concentration of other ingredients undergo a relative increase with the loss of water from 
the formulation, net osmolality rises and this potentially exposes the user(s) to a similar 
chemical effect as a higher osmolality formulation. More research regarding the in-vivo effect 
of high osmolality Lube is needed. 
 
Functioning time and efficacy of Lube is significantly affected by its osmolality as a basic 
function of chemistry. Lower osmolality fluids (containing more water) are absorbed faster 
than high osmolality fluids (Sollanek, Kenefick & Cheuvront, 2019) or they evaporate due to 
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the natural volatility of water and presence of less humectants. Of particular interest in 
relation to current Lube understanding is the breakdown of high versus low osmolality Lubes 
in this survey. Low osmolality Lube only accounts for three percent of all responses, indicating 
that low osmolality formulations are the most unpopular. This is potentially due to the fact 
that they do not lubricate for as long as other types of Lube as a result of their formulation. 
This was shown to be very important to most Lube users. The importance of how long Lube 
lasts was positively associated with its importance in “enabling you to have better sex” (.634, 
p<0.01), which was in turn associated with “reducing the chance of injury or wear” (.619, 
p<0.01). Reducing the chance of injury or wear was also associated with the importance of 
Lube “to help you have better sex” (.695, p<0.01) which was associated with the importance 
of Lube to enable you to have sex, (0.784, p<0.01). These associations demonstrate that the 
osmolality of Lube and the availability of many types of Lube is very important for a range of 
its primary benefits to the individual, which include physical harm minimisation and 
sensations of aspects of sexual health. 
 
B. Types of Lube used when experiencing symptoms  
Pain / soreness, UTI, thrush and bleeding were the most commonly reported symptoms in all 
Lube type groups, most commonly occurring in the vagina. The prevalence of all symptoms 
was similar to the prevalence of Lube type used. High osmolality (water based) Lube was used 
by almost half (47%) of respondents who reported one or more symptoms. One Lube type 
was not associated with an increase in symptoms.  
 
C. Symptom prevalence by Lube types 
Of all the Lube types, oil based Lube had the highest percentage of individuals reporting that 
they experience symptoms (64%). These most often occurred the next day (37%), during 
sexual activity (27%) and in the hours following (18%), with only 9% indicating that there was 
no pattern. Almost half (43%) of oil based Lube users indicated that symptoms occurred most 
of the time they engaged in sexual activity. Comparatively, just over a half (51%) of high 
osmolality Lube users reported no symptoms, and two-fifths (40%) of the low osmolality Lube 
group reported experiencing no symptoms. Respondents in these two groups (high and low 
101 
 
osmolality lube users) mostly reported symptoms occurred with no clear pattern in relation 
to sexual activity. Participants primarily reported that when their symptoms did occur, they 
only occurred ‘sometimes’ or ‘about half the time’ they engaged in sexual activity. Results 
generated by this cross-sectional study indicate that high osmolality Lube is the most popular 
in NSW and demonstrate no increased prevalence of STI’s in this group. This is consistent with 
high osmolality Lube trials in monkeys (Vishwanathan et al., 2015) which indicate no 
associated increase in risk for HIV transmission. Moreover, the results indicate that there is 
no increase in STI risk associated with the use of Lube of any type.  
 
The findings of this study demonstrated that individuals that used higher osmolality Lube did 
not report higher rates of genital symptoms or irritation as compared with those who used 
lower osmolality Lube. Adriaens and Remon (2008) determined that higher osmolality Lubes 
were associated with higher irritation potential. However, implications suggested in Adriaens 
and Remon’s (2008) study relating to the danger of high osmolality Lube, are not reflected in 
the findings of this in-vivo study, suggesting Lube research to date has been missing critical 
elements. In-vitro testing is known to have higher sensitivity but lower relevance (Department 
of Health and Ageing Environmental Health Committee, 2012). In-vitro assays (Adriaens & 
Remon, 2008; Dezzutti et al., 2012) usually measure the primary effect or initial interaction 
between a chemical and a cell / tissue in isolation of the organisms’ defence and detoxification 
mechanisms. Primary detoxification and defence mechanisms exist to mitigate or overcome 
primary toxic effects, potentially negating initial toxicity (Department of Health and Ageing 
Environmental Health Committee, 2012). Findings of this research imply a broader focus may 
be more appropriate for the holistic risk versus benefit in assessing safety of Lube’s use.  
 
D. Brands and types of Lube used 
Respondents in this study indicated a wide range of Lube is used in NSW including personal 
Lubricants, cosmetic products and foodstuffs with a wide range of formulations and 
ingredients. Aspects of Lube chemistry such as pH and preservatives were explored by Cunha 
et al. (2014) who assessed 12 commercially available Lubes for pH (value and buffering 
capacity) osmolality and cytotoxicity relevant to vaginal birth. Cunha et al. (2014) tested many 
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Lubes and found most were above the WHO (2012) recommended osmolality limits. In-vitro 
cell testing revealed several formulations to be substantially cytotoxic, even at 1:100 dilutions 
(Cunha et al., 2014), however no correlation between cytotoxicity and pH or osmolality was 
found.  This suggests specific formulation plays a more important role in the risk presented 
by a particular product. In this study, the effect of pH on sexual health was unable to be 
assessed as the specific pH of many Lube formulations was unavailable. Moreover, the 
buffering capacity of most formulations is unknown. No significant pattern emerged in 
symptoms with any specific brand of Lube and further research is needed in this area.  
 
Chemical damage to the epithelium in both the vagina and anus / rectum from Lube has been 
a topic of investigation for several years with concerns that high osmolality and low pH can 
damage genital and rectal tissues and thereby increase STI / HIV infection risk. However, there 
is little in-vivo evidence to support this (Vishwanathan et al., 2015). This study demonstrates 
no indication to support this theory. 
 
It has been demonstrated in-vitro that different formulations can affect bacteria including 
those of the lactobacillus family (Fashemi, Delaney, Onderdonk & Fichorova, 2013), which 
plays a key role in maintenance of vaginal health (Eschenbach, 2019), STI prevention (Dezzutti 
et al., 2012., Zhou et al., 2007) and function of epithelial cells (Fashemi et al., 2013). It has 
been suggested by several studies that Lube may alter the vaginal immune environment due 
to constituents of its formulation (Fashemi et al., 2013; Dezzutti et al., 2012). Dezzutti et al. 
(2012) observed the highly toxic effect of K-Y jelly on lactobacilli. 
 
While this study did not directly assess biome composition, destruction of the biome as a 
result of chemical ingredients in Lube formulations may lead to dysbiosis and conditions such 
as recurrent thrush (candida albicans) and BV (Fashemi et al., 2013; Dezzutti et al., 2012), 
which can cause great physical discomfort and psychological distress (Watson & Calabretto, 
2007). These conditions are strongly associated with STI and HIV transmission (Olayinka, 
2014), but in this study there was no increase in STI’s in the Lube using group. As there was 
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no direct testing in this study, the acute effect of Lube on the vaginal biome during and 
following sexual activity remains a topic for future investigation, as do the long term effects 
in relation to sexual health. 
 
Conditions such as BV are known to change the qualities of vaginal discharge (Summers, 
2011). Individuals may require different formulations in terms of osmolality to meet their 
specific requirements and preferences depending on their state of health. If individuals 
cannot access a Lube that is suitable to their requirements, this may have negative 
implications for the sexual health of a population. Moreover, when presented with multiple 
options, individuals are unlikely to knowingly continue the use of a Lube that precipitates 
discomfort during or after its use. There are a wide variety of Lubes available to the consumer 
in NSW, enabling an individual to choose the Lube which best meets their needs. 
 
Summary 
This research has demonstrated that Lube does have an association with sexual health 
outcomes, however this association is complex and requires further quantitative and 
qualitative exploration. The use of Lube was frequently reported along with the desire to 
reduce pain and physical injury and many Lube users also indicated that the use of Lube was 
important in engaging in sexual activities. Results expressed in the survey indicate a strong 
preference for high osmolality water based Lube and this is likely chosen due to its superior 
capacity to lubricate.  
 
Many primary effects of Lube described in in-vitro research were not reflected in this study. 
Symptoms indicative of irritation and inflammation did not significantly change between high 
and low osmolality Lube users. However, more Lube users reported experiencing more 
symptoms which could mean that the reason why they used Lube in the first instance was 
due to pre-existing symptoms. The Department of Health and Ageing Environmental Health 
Committee (2012) demonstrated that the initial results provided by in-vitro toxicity testing of 
substances may be a poor indication of overall hazard and this is due to in-vivo defensive 
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mechanisms not being present in in-vitro lab based testing. This perspective appears to be 
particularly relevant in the context of Lube research. The defensive mechanisms of the human 
body which include the presence of beneficial bacterium in a healthy vaginal biome are not 
accounted for in in-vitro studies and may account for differences identified between in-vitro 
and in-vivo evidence.  
 
The effects of Lube on an individual’s sexual health is not likely to be well understood without 
combined consideration of Lube’s effects on the biome and human tissue. Available literature 
identifies the chemical and biome effects of Lube as separate elements of sexual health, 
however evidence presented here suggests that the in-vivo effects of Lube are likely to be 
dependent on the interaction of these two aspects of sexual health. Further research is 
needed to understand the independent and combined responses of the human body and 
biome to the use of Lube. 
 
Limitations 
The relative good health of the sample population provided too few negative symptoms to 
identify any associations or relative risk between Lube type and symptom patterns. All 
measures of health in this survey were self-reported and therefore there may be a lack of 
consistency in how individuals responded to questions. However, the nature of the survey 
enabled the individual to provide personally appropriate feedback based on what was salient 
for their sexual experience. Being of cross-sectional design, this study was not able to 
definitively identify long term effects of Lube use. The fact that more Lube users reported 
experiencing more symptoms could mean that they already had pre-existing symptoms but 
this study was unable to establish this inference. Therefore, further investigation and 
longitudinal studies are required to investigate clearer indications of the usage patterns of 
Lube in the broader population.  
 
Social determinants of health including relatively good access to healthcare, education levels 
and relatively low prevalence of STI’s in this environment, may limit transferability to less 
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developed communities. Several variables explored in other work (Herbenick et al., 2011) 
were not investigated in this study and variables such as how and by whom the Lube is applied 
may have some impact on the effects of Lube in the long-term. However, this study was 
intended to be less specific and assess Lube’s use irrespective of these variables. Other factors 
known to affect sexual functioning and biome conditions such as smoking status, circumcision 






Chapter 6: Conclusion 
 
This research provides a more integrated and holistic perspective on how the use of Lube 
affects a population by outlining the in-vivo effect by providing evidence on the physical and 
chemical effects of Lube which had previously primarily been investigated in isolation. This 
cross-sectional study provides a collective snapshot of the effects of Lube on individuals that 
has been previously missing from the literature. This study has demonstrated a clear link 
between the use of Lube and sexual health outcomes within the context of human sexual 
activity and has provided sufficient evidence to warrant further investigation of several 
specific elements of the Lube-sexual health relationship. 
 
Evidence in this study suggests a gap in understanding of how evidence from in-vitro studies 
should be applied in the wider living population. A strong public preference for high 
osmolality Lube was identified and this appeared to be related to expectations about the 
intended purposes of Lube which were reported as reducing pain, reducing chance of injury 
and high levels of lubrication. This preference is reinforced as high osmolality Lube accounted 
for over three quarters of identified Lubes whereas low osmolality Lubes accounted for only 
five per cent of reported Lube types. This suggests that the use of higher osmolality Lube is 
more beneficial to sexual health than low osmolality Lube, as it is generally perceived as being 
better able to enable safe and pleasurable sexual experiences.  
 
This research offers no support for the recommendation that Lube osmolality be limited to 
1200mosm/kg (reduced osmolality), as there is sparse evidence in this case to support it. A 
higher osmolality Lube appears to be preferred by the public, as demonstrated by this 
research, as it possesses the qualities for which Lube is utilised, for example, increased levels 
of lubrication. However, more Lube users reported experiencing negative symptoms than 
those who did not use Lube. It was unclear as to whether these symptoms were as a result of 
using Lube, or if the use of Lube was the response to pre-existing symptoms. The latter reason 
appears to be more likely, however further longitudinal investigation is required. 
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This research has demonstrated that an association between the use of Lube and sexual 
health outcomes exists across a cross-sectional population. Over 75% of respondents 
reported using Lube, many of whom reported it to be an important component in their 
physical sexual health, independent of using condoms. Many individuals reported that Lube 
was used in an effort to reduce friction and injury and that Lube was important for enabling 
pleasurable sexual activities. The chemical effects of Lube are potentially more important in 
the long-term. This study also represents one of few, where the separate aspects of Lube’s 
effect on the body and sexual experiences are considered collectively and contributes to a 
more sophisticated understanding of the effects of Lube on sexual health. Moreover, this 
research provides substantial evidence to support the use and recommendation of Lube to 
improve sexual health outcomes.  
 
A wide range of Lubes are used in NSW with over thirty different kinds identified. There was 
a slight difference in symptom patterns between water, silicone and oil based Lube users and 
no significant change in prevalence of negative symptoms between high and low osmolality 
water based Lube formulations. However, the sample size was insufficient to provide 
conclusive evidence as to possible chemical effects of Lube between these groups. This 
research suggests that in a developed country such as Australia, where the individual has 
more choices, the use of Lube has a limited observable effect on chemical aspects of sexual 
health.  
 
Evidence presented herein provides strong indications as to why people use Lube, who it is 
used by and the context in which it is used. No clear relationship between Lube type, pattern 
of use, sexual orientation or any particular sexual activity or habits were identified. The 
sample of this population was relatively healthy, so insufficient evidence on symptoms was 
available to provide a detailed analysis or establish correlations between Lube type and 




Although this survey elicited good response rates, relatively few symptoms were reported. 
Respondents to this survey were generally healthy in terms of symptoms and three-quarters 
(75%) of respondents reported having none or one symptom. When symptoms were primarily 
reported as occurring infrequently, in a minority of cases, symptoms were reported as 
occurring every time the respondent engaged in sexual activity. While patterns may have 
occurred for some individuals, there was no discernible pattern across the sample population. 
This cross-sectional study demonstrates that for a small sample population of NSW, Lube is 
fundamental in enabling the possibility of safe and pleasurable sexual activity and provides 
several specific topics for further investigation. 
 
Directions for future research 
This study was successful in its original goal to provide preliminary evidence on the 
relationship between Lube and self-reported sexual health outcomes in a cross-sectional 
population. Future research could be more focused in terms of specific in-vivo outcomes that 
include physical and chemical aspects and their relationship to the biome. This information 
could then align and inform the applicability of in-vitro Lube research to better understand 
the effects of Lube on sexual health outcomes. 
 
This sample population did not express sufficient negative symptoms to calculate relative 
risks between Lube sub types and sexual health outcomes and future investigations would 
likely benefit from a more targeted approach. It may provide additional insight to undertake 
further study on communities that experience poorer sexual health. Similarly, this study 
collected relatively small samples of low osmolality, silicone and oil based Lube users and 
future research would benefit from engaging larger samples of users of these types of Lubes, 
to more accurately determine their effects on health.  
 
Furthermore, groups with unique contextual factors influencing sexual health such as youth, 
the elderly, sex workers and people with chronic health conditions, require specific 
investigation to determine effects of Lube on their sexual health and this study did not 
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investigate these groups specifically. Findings of this study identify associations exist between 
the use of Lube and sexual health and future investigations could be inclusive of longitudinal 
elements in order to determine the directional nature of these associations. Future 
investigations that contain a longitudinal element into the effects of Lube on lactobacillus and 
the vaginal biome to ascertain what in-vivo effect may be occurring is recommended. The 
potential acute effect of Lube on the vaginal biome during sexual activity remains a topic for 
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